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ABSTRACTED- PUB-NO: JP200 008 6396A 
BASIC-ABSTRACT: 

NOVELTY - A GdBi-based bismuth substitution garnet thick film material is a garnet 
thick film using Gd, Yb, Bi, Fe, and Al as its major constituents and grown by the 
liquid phase epitaxial growth method on a garnet substrate. 

DETAILED DESCRIPTION - A GdBi-based bismuth substitution garnet thick film material 
is a garnet thick film using Gd, Yb, Bi, Fe, and Al as its major constituents and 
grown by the liquid phase epitaxial growth method on a garnet substrate. The garnet 
thick film consists of Gd3-x-yYbxBiyFe5-zAlz012 . 0 < x = at most 0.45; 0.55 at most 
y at most 1.55; 0 < z = at most 0.95. 

USE - The method produces the bismuth substitution GdBi-based garnet thick film 
material for a Faraday rotator, and a light isolator. 

ADVANTAGE - The GdBi-based bismuth substitution garnet thick film material repels 
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TbBi-based garnet and improves the temperature change of the Faraday's rotation 
angle of GdBi-based garnet. 

CHOSEN-DRAWING: Dwg. 0/59 

TITLE-TERMS: BISMUTH SUBSTITUTE GARNET THICK FILM MATERIAL FARADAY ROTATING LIGHT 
ISOLATE PRODUCE METHOD GROW LIQUID PHASE EPITAXIAL GROWTH METHOD GARNET SUBSTRATE 

DERWENT-CLASS: L03 P81 V07 

CPI-CODES: L03-B02B3; L03-G02; 

EPI-CODES: V07-K03; 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: C2000-090417 
Non-CPI Secondary Accession Numbers: N2000-2242 46 



http://westbrs:9000^n/ga^ 4/7/04 



09) QTmrntr (j p) 02) & $\ ft & S < A > (ummm&mm 

#^2000-86396 
(P2000 -86396A) 



(43)&WB ¥f£l2*p 3 £28 0(2000. 3. 28) 



(51)Inta. 7 




FI 




C 3 0 B 29/28 




C3 0B 29/28 


G 0 2 F 1/09 


5 0 1 


GO 2F 


1/09 5 0 1 








»jR#©Scl3 FD (£33H) 


(21)tHBt## 


*MPR0-31G960 


(71)ffiSlA 


00013&57 










{22> ems 


¥*K10*f 10B 19 B (1998. 10. 19) 




■gwMtremx&mtiiniTB 7mn 






(72)S8W# 


em &m 




#1^9-368187 




S#Jtl%&rfak£iKi&ilj 6 TB 7# l # 


(32)«JfcB 


9 *R2H27 H (1997. 12. 27) 








B* (JP) 






(3l)«te«H3B#^ 


«HT10-62311 




S*S!^Bl#m*aK»llJ 6 TB 7# 1 ^ 


(32)flBteB 


T^10¥2 A250 (1998.2. 25) 








B* (JP) 








&JS¥lO-89278 






(32)«feB 


¥<£l04p 3 17 B (1998. 3. 17) 






(33)«%ti^sa 


B* (JP) 















(54) t%w©«iw ttvzwm*ti-*vhmmmmP£<DSE&tjni 



(ct) [s^i 

[iss] t b b i m'-* •■/ hw*mti£&*>x^s 

jfcftfo 1.6 m m£l±X'<?>mU£.3m-& i>V>T$> 0 . 
G d B i 3kt}~* -y Yffyet <ry^Mm<V$mLTz b* 

[«t«i#S] ?Btffl)£ftz£t J: 9 

Wl£2:H£Gd, Yb, Bi, F e&tfA 1 £±J&«-fc 

SJgeDfflj&Stf*. Gds-.-yYbxBiyFeb-zAlzO 
12. (fefc'U 0<xS0.45, 0.85^yS1.5 
5, 0<z^0. 95T'^b§tt?»GdB i^-^v 




(2) 

1 

WjftSflfc. Gd, Yb, B i , Fe, A 1 ZZMttt 

5$#. Gd 3 -.-yYbiBiyFe S -zAl z Oi2 (fit. 
0<xS 0.45, 0.55<yS1.55, 0<zS 
0.95)t^t^Mttl.GdBiM-^7 

Wj££*Ut. Gd, Yb, Bi, Fe, Ga£±j£#fc 10 

Gd3-i-yYbiB i y Fe 6 -iGa 2 Oi2 ({IU 
0<xS 0.40, 0.55^ygl.l0, 0.15^ 
z^O.60) X'h&Zktimt-?Z>GdB i&tf- 

WJ&Silfc. Gd, Yb, B i , Fe, A 1 , Ga£± 

f&ftt^-h#-* yhmmT'hix. ma-^htm 

<r>m&U)K Gd 3 -i-yYb.B iyFe 5 -z (AlaG 
a b ) zOn (fflU 0<xS 0. 50, 0.85SyS 20 
1.60, 0.20Sz=£1.00, 0.05^a/(a+ 
b)S0.90) T&6^fc£*W&fc-TI>GdB 
*yhJ¥K*m. 

[1&S<«4 ] IS*3S 1 «S3«V>-«lA»t3Btt®G d 

[f»*JS5] i^lJ®3«vv«ijWcS«*>Gd 

B i&tf-* v hSTO^tB 2 O 3 ?:0~4.0wt 

% (tat. ozift?) tttzzttmik^&t'x 30 

B i hWmt&#£P t O2#0~4. 0 wt 

t'X-7XS»fr'-*y MNRtm. 

[ wmm 7 ] imsi i rm 3 cw^M-ia^G d 

B i m#-*-y hJfJKff«4»tB 2 03Rt/PbO^#^ 
0-4. Ow t% (IL. 0 tt^hZt* 

B i *#-* y hWmtm^BiOi&T/PbORJ/P 
tChtf&^O— 4. 0wt% ({IU 02r#£-f ) <7) 
tEHt% *^ 3®S«D3ft-#0-9.0wt% (fi 

b i y f mmnfrt>mMm£%& z t ztm 
iwmm 1 0 ] m$m9tm<»7 ry^-wmM^ 



f$l82000-86396 

2 

[ m$m in f5f eg d b i m-* ••/ t mmm 
ttW-b-tfov h (ngg) mm 

nz^mti> - 1 zwmti-mmi 1 jmawrti 

G d B i -y h iPHtt^)SS^*a. 

[ 12] IflldG d B i y b acnitm 

9 5 0~1 1 4 0T^«HTi > «^6f!«I£iM- 

c t t -t h mm 1 nss <n\ vm** kie»<7>g 

d B i hff!Rttf*0SBi:fri£„ 

[itm« 1 3 ] m^mm,zavthwmj^mm 

fi*n 0-1 00%c7)ffiB8T'*l. l Ii:^^ai:1-SM* 
JHl 2ie«^GdB iJkff-l-r himifflcrmZh 

[000 1] 

*&3r« ■* Ytt®<r><PZ\ t'XVX ( B 

i ) hfc*<a»aa^HU Pt< 

fcL Mffixfcr?*i^r/M&giS (LPES) £TWl£L 
[0002] 

10003] jzZKyTyT-mmz&thBiwsm 

mz, LPEmx-iffSLZti&tf-*-yy-&mi. >± 

[0004] rntt. ?t4 ^-^-yfv^m^fzwm, 
ommzii. mmn . 3 1 umt 1 . 5 5^mi««*s 

[0005] jfi^wffl^ r y^-m&mTmttmt l 

t> LPES-C'#tS$ix/cTb B i m-%-y YBWit 

GdBiKGa, Aisft) tf-*y mm^mz 
tix^h, 

[0006] m%u. y r yT-mrn e f vymmt 

$ffF/ii-10.04-0.06deg (S) /Klk'bZ 
6Mmiai?^Hsl±#>8 0 0~~l 2 0 0O eta 

[0007] -)}\ m^it. 0 f WiSJS^flS^tf 



(3) 



^2000-86396 



f/t*\ jftO.OSdeg/XfcA-j^W. Hs fi#>3 
0 0 O e fc/Jv£ < . M^fcfiJgT C o.e«:£>- 1 0°Cfc 

>y r-*ta^<3r-?TVi£„ 
[0008] 

B i r-fci^veti. Journal of Applied Phy 

sics Vd.38. No. 3. P.1038O "Effect of Impurities o 
n the Optical Properties of Yttrium Iron Garnet" 10 

mzmttzffl&x'it. Tb <i xyfcwmttzmLX'*-'? 

[0009]—*. GdBiS (Ga.Algifc) 

^-vhmmz^xa. z&w&k&gtz^xa. Jo 

urnal of Crystal Growth 64 (1983) p. 275(0 "LPE Grow 
th of Bismuth Substituted Gadolinium Iron Garnet L 
ayers : Systematization ofExperimental Result" tJS 
Ztl&JM£JikZtlX^2>tf. GdB i& (Yb.Al 20 
MM) #-*-y r-JS§!&tfGdBi& (Yb.Gal 

r-J?Jg&tfGdBi& (Yb.Al, Gag 
81) ^-^ yb^^^ftttHW-S^aE^^ 
V\ 

[ooio] 5tr^f yv-^tt, *««tfft:ii 

[00113 ^Jltf^ifi^Skt Tb B i 

ifc#-*y htf+IWfcftoTUSifcgttl . 6 jumiy. 
±-C^®JRSrSg-t?» 1 1 t> C , G d B i -/b 30 

[ o o 1 2 ] *mmmcr>immmmi±. 

[00 13] 

m®£Mmthtzit><ry£m *fEwetts GdB 

<L£„ 

(2) 7r5T-0^0f<9-2O'C~+8OTWiS 

dBiM-^'/htt (&0.08deg/°C) ±9*> 
.SSf&O . 0 7 d e g/°C£lT?*4<r fc „ 

( 3 ) ttftKlEfiKTco.ptf. -2 0°CWT (»$«£ 
vSg^MS^H-C-ffiffl-C'^ h ) X'foh £ fc . 

(4) 7r7f-0gft^« i , I54 5degt«f 50 



mzmm ( 1 . l. ) *\ 0 . 2 d bjut (a 

&«±0. 3 dBMTT'^T) T'fcS-fc. 
( 5 ) ffiT-t-Stf-* -y r-<9#AS* ( I . L. ) *\ fi& 

s) 5 0 0 O e KIT <*&$rffl»a#*£»4: 
*B) 

(6) ^tt^-M^f <JETF. #(c<?Ffcv^) # 
fiatfclsl* (*jtl.6 2*imfc*««0r#7OOde 
g/cn) mX'fo&Zt. 

Bit*. *«WCtJft4Xr-*vh«fl<WI-&«Hka 

[00 14] 3ri>. 7r77Ms|ii£STfcLTkL 7r 

^r-mfttt^FWcitSk^** 8 . *Tfc Lxammifr 

[0015]f-3t. *V>R& (»8 0 0jum£Ui) £ 

[0016] LfrLSt**^ *IH»4«lttrrsicavv 

ur^swtt*, ffii&mtnmto. T4v\s-?^mr> 

&A. jfA««tMJn^. nxHt^HMHKT^ffl 
[0017] *%Bi££tYttt. r-JS 

(g<offifflst* { 2iuaTT'Tir«g^ttS:^rr& - 1 t&m 

fcLfc. £ftfi. Witt. |fe£l.5 5jum£&(t&0F 
*S800de g/c mJ3Lh-C*ilJf. COJ: d^fefl 1 * 

[ 0 0 1 8 ] <9f fct m^^H^^Mti . 

[0 019] -ecOSS*. Gd.Yb, Bi.Fe.Al 

4 £ fc . ®^'-^ -y b Wm* N G G^JLtW]S,i- h <I 
t . 3>**-^ y MSKSra^^WS* 5 10-10 0%« 
#H^T\ 9 5 0—114 0X:<ViMJ&X'&Wt%>m± 

1 1 o 7t i> OT-fc S . 
[0 02 0] itz^ Gd, Yb, Bi, Fe, Ga£± 

fc. ©^-^-/hJSIS^NGGSSUitW^-rSCk. 

Ywmmm^mtfi o~i o o%«7)#h 

M+T\ 9 5 0-1 14 0TC<0iaJST*ffi»-r^^«^ISr 



(4) 

5 

[002 1] ttc. Gd, Yb. Bi, Fe. Al , G 
a £±j£#k Urtf-** Wf ffi£®L P E&£TW)£ 
i k , ©#-* >/ hJPKfc N GG£ftLk£W)£? 6 
C k . ®#-*y h@R£-K$&3TJtft' 10-100% 
«0SPffi5tt»T\ 9 5 0—1 14 ox:«ia^cftm-s^ 

[00 2 2] tfc. Gd. Yb, Bi, Fe, A 1 £± 
IfcfrkU PbOX{±Bz03Xt±Pt0 2 £7)U-^h.^l 

wt%(0mf)M«#-* 10 

•/ hip]R£(X>LPE&(C?Wj£r&C:k . ©#-*-y h 
JDKSrNGGSSitW^-fixIt. ®#-*>yl-JIffiS 
Srf&S^-ftMtf 10-100 %co#H»*-C. 9 5 0— 
1 14 0°CWSST«Sf-tSS^2:-rS v It. £<t 

[00 23] & fz^ Gd, Yb. Bi, Fe, GaS± 
J&frkU PbOXt^OsXtiPtChWvffiipl 
«H£0-4.0 wt% (0£#rf) 
■y hSIt£® L P EairCW)^* £ k » ®#-* t V 20 

£i*&*:iau o-io o%cr>mm*t'z\ 950- 
1 i4o-ccoiajffiT«s-r-&f5S!^i&-t'&-t. £± 

[00 24] ttz. Gd. Yb, Bi, Fe. A1,G 
a^i^kU PbOX{±B 2 03X«Pt0 2 W>-r 

ft*>iSffl£ 0-4.0 wt% (o^^-f) ir*-fs 

#-*-yhgJg£®LPE£fcTWj£-r&.Ifc. ®#- 
^•ybJ?IS^NGGfflS±tW)ST-&it. ®^-*y 30 

hmmzmmttmtfi o- 1 o o%<o«h^+t\ 9 
50—114 o'cco&^uwt&wmi-t&z. t . 

[00 25] &7t. Gd, Yb. Bi, Fe, A 1 £± 
jfcfrfcU B 2 O 3 #tfPbO2:#*0— 4.0wt% 

({IU 0£^^)^r^6#-*>yhJTOit£®LP 
E££TWl£3-£-fc. ©#-**HI«£NGG£K 
±tcW^S i k . ®#-* -y hffUfcK^lTfi** 1 
0— 1 00%«l?Hm4>-C, 950— 1 140'CcOiaS 40 

[00 26] Gd, Yb, B i , Fe, Ga^± 

jftfrkU B2O3X.tfPbO£&*0-4.0wt% 

(fit. 0£^£lH^*-fS#-*-yhJ?fl£®LP 
ESfcTWiS^vIt. hffljt£NGG*lR 

±KWj£-r& ^ k . ®#-* y MMS£Besir*a# 1 
0- 1 0 o%<r>nwm*x\ 9 5 0-1 14 oxwiag 

Six. *fKBS-^ftV^-D/it,cOT'J)5. 50 



^2000-86396 

6 

[0027]i£. Gd, Yb. Bi, Fe, Al.G 

a£±f£frkU B 2 O 3 S.tfPbO£:g-*0— 4.0w 
t% (fiL, 0£££-f ) &#-*-y MSBI£© 
LPEffi£TWj£-r£<Ii:. ®#-*-y hJSI?5:NGG 
SfelitW^-r^C k , ®#-* y bmR&W&&GM. 
** 10—10 0%WSH^+T. 950—1 14 O'CW 

[0 0 28] ifc. Gd, Yb, B i , Fe, A 1 0. 
(fcfrkU B2O3&tfPbO&tfPtO 2 ##*0- 4. 

Owt% (fit. 0£^£-f ) C7)RHT\ 2« 
«jy±^ft* s 0-9.0wt% (fit. 0£^£1*) 
Stf-*? hJ¥M^®LPEatTW^-rS«I 
k. ©Xr-^ yb^SrNGGS«J:tcWt£^-|.ik. 
®#-*y f 1 0-1 0 0%<7)#B 

9 5 0—1 1 4 OT!WjBJST'fiy$-rSii)!!«l-r 

[00 29] Gd, Yb, Bi. Fe, Ga£± 

l&frfcU B2O3RVPbO&tfPtO 2 A^0— 4. 

Owt% (fflU OJ-^i-f) WKfflT\ 38 
ffl<0£#bb*0-9.0wt% (ffiU 02r^i-T) 

^#-*y^)^£®LPEffitTWj£-fs.rk. © 

-y hJffllSrNG G^feht2Wfig.-r h Z. k , ®#- 
*-y hWK^i!»^Wfi*U 0- 1 0 0%co#HSv4> 

-e. 950-114 ox;coiajKt«Sf-rsii3tra-r&c: 

[0030]i3t. Gd. Yb, Bi, Fe, Al.G 
a£±j£frkU B»03,atfPbO&tfPt02##* 
0—4. Owt%(fflL, OS-tfi-f) cr>mmz\ il" 
L 3«)®^ft* i 0-9.0wt% ({Ht. 05:^* 
•T) HJSM^ffiLPEft fcTWlftt 

4 i k . ©*'-^- -y b N G GXCJitCfFttt £ - 
k. ®^'-*-y bJ¥^B^«**&& s l 0-1 00%W 

950-114 ox:cr)i&%x'Qm-t&mL 
[0031] m*>. *%HBt inff. ^r-* v ha«Ji 

»HlfifiJ£fcJ:l)ffJft3<i*. Gd, Yb. Bi, 

F e , A 1 £±jfcftk-ri>;5f-* ••/ bJ?IKT'J)^T. Si 
*'-^-y hmmfflfcj!®^ Gds-^Yb.BijFe 
5-zAhOii (fflL. 0<xg 0. 45, 0.55^y 

^1.55, o<z^o.95) Th&ztzmbti-h 
Gd b im-^-y hmmmt>mt>tiz>. 

1 0 0 3 2 ] ttc. J*Uf » ^'-^ •/ 

C» Stffl^ffitiOW^tut. Gd, Yb. Bi, 
Fe, Ga2:±^rJ)-fc-rS^-^-yh^JgT'J>oT. W. 
iS-^vhm&Tym&tfiK Gd3- I -yYb,Bi y Fe 
B-zGazOn (fib. 0<xg 0. 40, 0.55^y 



(5) 

7 

SI. 10, 0.1 5SzS0.60) X'hhZ-k*W®L 

t -t h g d b i y b mmtmtfn t, tih . 

[ 0 0 3 3 ] ifz. *Wmz XtlK . #-*-y hfflSLl: 

jswiefiffitiowiasn*. g<i, Yb, bi, 

Fe, Al, Ga£^frfc-r6#-*-yb¥KT'&-? 
T. f£#-*y hJfMOffl^^ Gd3-.-yYb.Bi 
yFes-z (AlaGab)zOi2 (ffi U 0.05Sa/ 
(a-t-b)S0.90. 0<xS 0.50. 0.85Sy< 
1.60, 0.205zsS1.00) Z'hhztzimt 

G d B i -y hJMfflfbWt &h.S . 10 

[0034] 4fc. *&9J£J:*Uf . ffietESWGd 
B i y bJf RHIWfc P b 0£ 0-4 . 0 wt 

%({BU 0^4^)#W^^t^^St^St' 

[0 0 3 5] ^Bni=J:iUf. IfliafcfBiiWGd 
B i Jkti-* y h mmmWzBt Os £ 0-4 . 0 w t 

%(fiu o^t-rj^^-s^t^^stt-rst' 
[0036] ^fifPifcAftir. BiifetieisoGd 

Bi^#-*>ybffl8m?44H-PtO2fr'0— 4.0wt 20 

[0037] ^wmzxtiti. mmzmmcoGd 

B i 7kf}—%- y hWKtt^+tB 2 0 3 St/PbO?r#^ 
0-4. 0wt% (fflU 0£^£-f) -^^«..rfc£■ 
^k-f 6h'XVXS&fi#-*-y HMSffljWIfefi 

[0 0 38] *f&BJJ£<i:*Uf. lwS2fcf2i&DGd 

b i v vm mvm>piz b 2 o 3 &# p b o&txp 

tO 2 ^0-4. 0wt%(IU 0£-&$-f)<?) 30 
[0 0 3 9] 4*:. *3KHtJ::ftfcf. iicfefcfafitOGd 

b i y h &®ttm*t>mmtz%h ^ t £*«a 

[0 04 0] £1Z. *%ffltz£tili. mByryf-m 
Hi. 

[0041] ifc. jtKf. laigGd B i SWT 40 

h (NGG) mLklzi?fc?h~t£¥fmt-?&msi<?> 

[0042] #?KJ|l::J:*U£. HufBGdB iswr 
-* «y hffiSWflfc . 9 5 0-1 140 "CcOteBT'&fir 

tt&G d b i h»i8tt«<7)i?j§^rffi*^#^>ix 
s. 

[ o o 4 3 ] *fc . *&fmz£tuK* mmmmizm so 



^2000-86396 

8 

ZMmnlBMtt&tn 0-1 0 0%<0&B-C£>.S<r 
t i"* m£<&G d B i y h JfRtifkB 

[0044] 3*^fiBHKi3V»T. GdYbBil 

( Ga, a i mm) bm&£tt&t Lizmh 

fct GdYbB (Ga, AlBS) #-*<y MW8S 

[0045] 4fc. LPEffitJ;->TW)S:^S*feirBJ? 
8IT\ Ma^03^ffl#tt^Sf/^G d Y b B i 

vbm&wwem±. &ifmiz&^x. o<xs; 

0.45, 0.55SyS1.55, 0SzS0.95«0K 

[0046] #3SHJJfciJVvt. GdYbBiM-*"/ 
hSMtf^^^i: LftMlfcL T b B i H 
@lttf&Tfc)U ftl . SaraJUatt&ffitirtTOfe* 1 *: 
3t®JR<oe-^*^)^ilSOtJtL. GdYbBil 
hJpKttfiT'ti, » 1 - 2 jLtmjaiiCO^fflJS 

[0047] 4fc. *^HJ!tfcV^T, xc0KH^0<x 

[0048] tJt, yCO^H5-0.55Sygl.55fc 
LfcOli. y**0.5 5*i8x.Sfc. 7T7T-HlfelE 
Ai5 00deg/cmtUit^rD, ytfl. 5 5*H*. 

[0049]$fetC. z«0^H^0<zg0.9 5i:L 

z*<0.9 5 5rSi.5fc, <9f/T#SiaCiiJirrS« 

[0050] 4fc. *«ffltt$^T» mJS^BHwi^fl! 
SlSJSKH^ 9 5 0-1 14 ox:t Lt«J±. 9 5 or 

X'\±. GdYbBiM-*-/^^ fc<CBit 

[00511 3 fefc. *^BJ!^-^ y bWKW^tfc 
V^T. B2O3. PbO, PtOzCOrttOl^H^O- 4. 
0wt% &?Tt£*\ t>U<U2SWgl 

M0-9.0wt% (OSr-t-4-T) -&#tSfcLfc<0 
tt. £«KH^#aT» ( I . L. ) *«KiH-ft 

^t^a^ajL3t5t*-e$)-&. B2O3. Pbo. 

Pto 2 c7)|r*fcJ;SlfA«* (i.L.)ofi»SMi 

[ 0 0 5 2 ] ifc, 3K^ffl^-^ y h 

JWR*LPEtttJ:«)NGGS«LhK:WJ<W-*<OJi, * 



(6) 



^2000-86396 



9 



1 0 



Wtt&ic&vvC. < £<teffl$*vO>|>SGGGg« < k9 [0062] HRK. ZOfflmmi. //-*-y hBtO 
fcttStf-^-y h®tcm£&tf£<. 500jum£jg lot. ^-*7 MS«0$Bftnafl:4 irM,«H 



[0053] ffifflife** { ft< =5r&fc:t£VK * fc&S., 

^MJf^t^S. ft~>T. ©J?§lfcWj£T'££.rfc [0063] ftfc. #f&fflcOGd B i jfetf-*-* WHS 



[00 54] 43)5:. *Ktt9tf-*7b£IRttfl&££ £ft&*IT70in£B^r>'Cdg<HftLT&9. 
■T4*i6ttJV»T . #-*y HWRBB* 9 5 0-11 10 4&!flattjftRttli. *f#*tt*>**^fcfc-»"0> 

4 0T:«0KHT'ffi^-rs»^li^-rS<0(i. i««Ht 4. 

bwc. ( i.l.) (mmmtwhhti. 9 [0064] 

+ft"C* 0.114 0-C^SiS t . #-*y hcoftM LT. . 

B i 2 O3 . 09S)S%) . [0065] (IdtM 1 ) ttKKOHfttf K 'J 

[00 5 5] £•*>. f*!miZ±&ft*M%. ( I .L.) <0 (GCI2O3) . SHIM •/r/l'WA (Yb 2 0 3 ) . 8Hfc 

fiKtt. 4 SOfc ( F e 2 0 3 ) . BMtT/PS-^ ( A 1 2O3 ) . 

*>s<7yx<7)iit>-)Zim) fcj@HLTU6. BMfct'xvx ( B i 2 O3 ) . BHfcJS ( P b O ) fcit^ 

[ 0 0 5 6 ] 4fc. h WRHSfcRfi ft* 1 ?* ( B 2 0 3 ) com*Srffiffl Lfc. .I;ft.f>tf)J»*£ 

1-4#ffifct5Vvc. fSMPIttitt4IIBBfS<WSB**l: 20 ffi->T, PbO-Bi!O3-B203M777?Att 

^5%tLhi0Kfflfc-fS^{i. dnULhT'iOiafSCJ: 4LPEat«t-)t. NGGSCl (^t^NdsGasO 

*W*^^#L^*^T$>0. 5%*STra. KS<0 12) ±t. Gd1.7Ybo.1Biu2Fe4.7Alo.3O12 

J; 9. If AJR* ( i.l.) j&flM*-r*fcK>-C& &&fflj£;£OGdYb B i hW&S&Kk* W- 

I. £#J7 0 0.umWj£L£., 

[ 0 0 5 7 ] Srfc . #«»0;!f-* y b S»8?k0±* [0066] J£Ke>fc«>£. BMfcr>H:'>> A ( T b 

to0MJ&m£X&W&0tSffl.li* JfiMffficfettSftK 2O3) gw«**ttffll^ LPESW^t. Pi**:. 

^OS^katSt,^K , ytglE<^LTfc , 3. *%BH^fi SGGGiS[ftfS(GdCa) 3 (GaMgZr) 5 

AKKIi. *&W&WmMk&->X\,*l,. Ou]Bl. Tbt.oBii.oFeBOu*4»KWTb 

[0058] B i bJP*yyf«£. 0 0j«mW)S 

[JHHtfgSlWSMH OT. *»»0SaiW»«iOVi 30 Lfc. 

T3ffiH1-£ . [ 0 0 6 7 ] Z.tlt><7>i!-* -/ h*te H 1iWK*^ 
[00 59] ftT^VV-^^fflV^fU^r^x- Pffi£fiBHH&U J¥$#6 0 0jxmfc 

EHEgTSfflttB i HJ3ffl#-*y h<0?£ffll&Rifc ( L Lfc. HI II. LPEffitCioTW^Lt^ixfeGd Y 

P E£ ) J±. &«9 J 5 1 LTff*)fl4 . b B i -y h£t&ft@QR& ±tf T b B i 

[0060] 41*. a4SoQW»fifc:. P bO, B i 2 -y h4tSAOK^H^£0e^^^tB'Cft£. 

O3, Bi03m£77v?Xf&fttL*tf—*vhf&& 0 1 *^ H J! 3 1. J&1-2— 2.2/*mC9fcg« 

(Gd20 3 , YbiOs, Tb 2 Os, Fe 2 03, Al HT. Gd Yb B i &#-*-y b#*6JliJ¥l8ti. iS^it 

2O3, GaiOs $) £#90 0~1100T;fra81F SSfcfcoT^S. 

LT. jffft <*;HO JMLtS, B&U 2$atR [0068] flfctf. Tb B i bJHSAgRP 

£ (mftt?SI?gttl!) t-T-So -e^^MtXf-^-y b 40 ^3jW£jirf8fc&$ffiHli. #1.2— 1.5^mt:-f 
U *^H1. Hfg-rS^fcfclJ: 1 ). B i g{& d^m* 1 ^. 1. 5jumfiUL^^^(cfc 

ffi#-*y hOlf K£Wl£-t&„ WCJi. G d Yb B i M#-*y h^^Jgj&f&fflT' 
[0061] i«B iSftM^-^y b«+"C*t. Gd 

B i Hi. JtKtoK^? r 7t-@KI£^f [0069] (131012 ) 1 tl^«W^ffiT. N 

tf-*vh£tth&Efti0BR#>b>2<X8 GG£fiJbt:. Gd 2 . 2 -,Yb I B io.sFe4.5A 1 0.5 

trkV^fc««**LTl.^. CliWdjjSKfflJMWB On^k^^T'. x = 0. 0.05, 0.1, 0.2, 0. 

(*SH«*H.) fctt. h£0#A«*ffiTA\ 3, 0.4, 0.5WdYbBiM-*7 WK, 

fe»W:it5fcW:. ■Xm&'^WSmX'hh . 0 0-9 0 0 wmW^Lit. 

H. iaaWtJi. h<«!axtv*— [0070] 1 tmtonJjfc?* S«&I**L. 

i.S<0t=£S i S^Ktt'C£&. 50 K*ffi^4 o%cr>mm%*x\ SKI 0 5 ox;. 20 



*3tJWI!£WjS;LTk. SGGGSfiUicoW^ii:^ 



(7 

1 1 

mfciil, v£ 7 r 7-rH3Kfttftt4 5Jgfc J: d KJS 
SSrtWSU IWKS i 0 2 g«jLJl?2ro»-*: <> ,1*1 
^GdYbBi •/ YWmsmzr>\ v£ . jfcft 
1.6 2^m(Cj3ft&. 6 0 0OecoaiJnfi8E*£0t>fcf 

5»f/it*»fc. ifc. JbMSMlil- (VSM) 

4tjlfe4oEPMA^WKJ:-aT. WflBLfc. 10 
[007 1] 02J2. *3@KH££ft*GdYbB i$ 

S. 02 ( a) {iS^&ft<D«JS£*£. H2 (b ) li 

df/icom^-rmThh. 02*^. x=o.4OTT' 

MftflMUd5 0 0G£ITI:&&. <9f/i»±. x = 
0-0 . 4(T>mSX\ ivfftt, 0 . 0 8 d e g/^U-lT 

t\ x nmmzn txsm izm^t z> z t . 

[ 0 0 7 2 ] & 7t. **SS0lT-M^fc-rS-r^T^G d 
Y b B i -y hlSI!tmfc:-?<, >T , SiAflBfcli 

0.4-0.8dB. 7T7X-|5ltel£«±^7 0 0—8 0 20 
Ode g/c mt'J)''^. 

[0 0 7 3] d^^eOfeS*^, Gd2. 2 l YbxB i 
o. s F e 4 . s A 1 o. s Oi 2 X'^tlZ y h 

WL<no%. x=0— 0.4 0c0.^fflc7)tf^*^fflTfc-S. 

[0074] ) 9Ufe0l2 1 H«0>S8iT\ N 

GGgftLB^ Gd 2 .9- y Ybo.iBi y Fe4.8Alo.2 
O12 ^rML^T. y = 0.5,.0.55, 0.6, 0. 
7. 0.9, 1.1, 1.3, 1.4, 1.5, 1.6cOGd 
YbBi^-^ yh#lg H H B JSISSr. W3»500~l 30 
2 0 0/imW^L/t. 

[0075] n»0S2 tmmz. ztie>cr>m\frt>mfo 

£Bfc£U K*igg#»4 0%tf)#H§tf>T. M105 

or;, 2omsmtt&m;mi:fT'ot:. zw®. fes 

1.6 2jumtfcUT7T7T-0fcft**#>4 5Jgfc>5: 

hXo\,zw^mmh. vmizs i oimmim^ 

Wt. Ztlt>V>G d Yb B i hJHRtmtO 

WC. 8H.6 2jumttW. 6OOOec7)EPJ0K 

amz m& e fn at . mmmijst < v 40 

sm) £fflwc, ^ftaEfti.fflSLfco iix^o 

g d y b b i -v mm^m^n. rnmmm 

ibJi£oft£fc5te^EPMA#tlrfcJ:->T, "f-iMm. 
[0076] 03t±. 4^fl|£i>tt-.&GdYbB 
03 (a) (±7r5T-l5ieiE<7)ai^S^, 03 

(b) imxm&mt. zti?tuik-tmx'b&. 03** 

y = 0.5 5tLhT'7r^T-Hl^i5 0 0de 
g/cmfcLLfc&O. £fcy = l. 5 JfA 50 
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[ 0 0 7 7 ] a* . *Htefi»lT^t Wr*-*T*>G d 

YbB i^*'-^ y hJPM««(=O^T. <?f/T{±#?0. 

0 6—0 . 0 7 5 d e g/*C |&«fiMtli»2 0 0—4 
5 0GT-J>oit„ ^ft^ifeS*^ Gd 2 .9-,Ybo.i 
B i»Fe 4 .8Alo.20uti^l.^-*7hffe l PB 
y = 0. 5 5— 1.5 0coWm>SMJ)^m 
Xbht^dZttfTZZ. 

[0078] (mmm4 > mmm2 tnm<7)umx\ n 

GGMLht. Gd1.9Ybo.1B ii.oFe 5 -zA lzO 
12 SrSfc^T'. z = 0, 0.1. 0.2, 0.3. 0. 
4, 0.5, 0.6, 0.7, 0.8cOGdYbB i^— 
*'/ hMMJ. mZ$)7 0 0-10 0 0/imM 
Lfz. 

[0079] mi<m£. mmmiA oxomm* 

X'cr>^ j&ffil 0 5 0r\ 20m&Umt&»#m. J3l 

fc. 

[0080] zLxwmmmz. »a«*, 7r7f 
-Bee, 6» f/ i, axxfmmm:m^.Ltz. 

[0 081] 04fcL *§|Sfi^ttJ^I.GdYbB 
6. 04 (a) tttff/rCDfflSgtSS*. ifc. 04 

( b ) . ztirtuF-mx-bz, . 

[0082] 04*^. z = 0.7SrSlSt, #f/il± 
S«fcJlt!llrt-4. z = 0-0.7(OKHT-fe«Hl 
•ft{i5 0 0 GirFfcSroTV^. 

[ 0 0 8 3 ] ^ ^^MT-W^t t^^TOG d 
Y b B i Ikif-* y h ^Utt^tol %T , 7 r 7f-l 
fe!1<±^9 0 0 d e g/c mt-J> 0 . !$ A«*<i0 . 0 
4— 0.0 7dBT&->7t„ 

[0 084 ] ^fL^eOtS^^, Gd1.9Ybo.1Bi 
i.oFes-zA UO12 T-7p5ilS**-^ yh#MfDWM 

<7)9*>. Z = 0-0.7£O«tH£7)ffl^^fl3T*Sfc^ 

[0085] (»6601j5)|Bl«2fc^c7)^rffiT\ N 
GGWSLhiiZ^ Gd1.7Ybo.1B i1.2Fe1.7A lo. 3 

onX'^tihG d Yb b i m'-^-y hm&ikmm. 

J*5*5700-l 000/xmW«Lfc. 
[0086] ^WGdYbB i %ktf~*-y fJ&l&fiiMS 

9 5 o°c, 100 o°c, 105 ot:, 110 or:, 
113 ox;, t>«ti^i 1 5 o°cw£-iagT\ 1 oi^faw 

[0087] %<m.. ^fil.6 2jumtt>UT7T7 
T-Hieft*^4 5]gfc^J:dfcW$JWSL. SW 
ts i OEKStB&itJg^ttfc., -etT. «6feM2fc|i? 

[0 0 88] 05«, 4^life0?ti3(t-l»GdYbB i^ 



(8) 

1 3 

@5*^, 950-1 1 3 o°cco&immxmm 
imztizXiT, fmm mum) ±otj$A* 

[0 0 8 9] *HiSWCW«ttfc-r^T<7)Gci 
Yb B i SWT-* y hfflBWmtoWC , 7 r7f-@ 
(E^ti^l lOOdeg/cni, <9f /i&ttO . 0 6 d e 
g/°C . tfftlttft£itt4 0 0 GT-& ofc . 

[0090] mmm6) mmm2tmm(7)^mx\ n 

GGSfeiiC Gdi. 7 Ybo.iBii.2Fe4.7Alo.3 10 
Oi 2T"fl£*l.& G d Y b B i *#-*-y r-ijiJ£ H B BlSJ& 

W£ift7 0 0~l OOOjumWJfcLfc. 
[009 1] ^COGdYbB i&tf-*-y h#fe H 1iJ?K 

£&tt£ft£. IBifflKtfO. 5, 10. 20, 4 
0, 60, 80, i>«fctf 1 0 0%<O##n$l 1 t K S£l 

o 5 orx-i oB^sfts-r^syera^ffo^. 

[0 0 9 2] *<0&. *^1.6 2jumttSV»T7r5 
£SiOiKM1&iklR£o(-tfc. SQfi^2tP 

fc. 

[0093] H6tt. *33tffl£&ft&GdYbB i& 

wmm.s%m^)wm%^x'(rmm^i.^x, 

[0094]i^ *£3fcBrCtt£l2: LWTWGd 
Y b B i >y hJWRWRfc-oV >T . 7 r 7T-HI 

KKJiftl lOOdeg/cm. 0f /itiftO . 0 6 d e 
g/tJ, fBttttfcl*ti4 0 0 G-Cfcofc. 30 

[0 0 9 5] ^il^Ojg**^, Gd1.7Ybo.1B i 
1 . 2 F e 4 . 7 A 1 0. 3 Oi z*htt&£X'$&tlh G d Yb 
B i^y/-^-y h*fe^J¥JRtti. §^j8&5%fcLt<9 

wm.^xffymm^mx'h^ t v 5 . 
[ 0 0 9 6 ] $ ^ buxB tfcisisw 1 -**W6 -cat 

^fc L*rtKTc9G d Yb B i -y hSKSmfc 

0. 3£>tPL<<±. litAfc'#-5 0 , CJ2lTT*>&.r 

[0097] ) Btt&ORfctfK 'J-*A 40 

(GdzOs) „ Kfltf 7h'm (YbzOs) , fMtr 

/H^A (TbjOs) . IHtlg^ («-Fe 2 0 3 ) . 

gHtTVWS-^A ( A 1 2 O3 ) , BHbt'XV;*. ( B i 2 

03 > . maa ( p b o ) axxmitt^m ( b 2 o 3 > 

cO$*£JH^fcLTffifflU PbO-B i203-B 2 0 3 
^7 7-yi?XtLT. LPEffifcT. NGG*« (*g 
^5SR1 2. 5 0 9^y/Xhn-A) Jbfc. ±)£#Jt 
#>\ Gd1.9Ybo.1B ii.oFe4.8Alo.20 1 2t\ P 
b 02r£> 1 . 0 wt %isftt&mfc<r>G d B i 

'vmzmzwooumijfcLtz. 50 
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[0 0 98] Fl«fcl/C» SGGGffl£(*S7£ 
SCI 2.4 9 6*ynhn-A) ±{c. ±jfc$Ht*\ 
Tbz.oB ii.oFe5 0i2^Sffl{S;^)TbB i&tf-* 

[009 9] £ft^tS£Uo«£R};£U £>6 
0 0 // m^JIS KMffiEflg L£&, i££iTO!#3(£H-£ 
JflWC fcft#0. 9-2. 2//miO«Hti5{tl.*'-^ 
•y hJ¥§l03&S£*£ai£U:. Z<7>t!im£®HZm 

PMA#ffi£fTV\ *(0¥*Wli:LT*»fcfc^ ± 

[0100] muz^Lfztf-*-/ hJHRottftfc&i 
OMffiC£ V vf , HKttG d Y b B i y 

r- . WmtT b B i -y h fc-?V £-WHO^§ 

?fc)fc£?)Hft£iirf. GdYbBiM-i-^tfc 
^T(i. fc&ftl. 2/zmjyji^ST-^V^SStt^ 
LX^h. — TbB ijfc#-*-y hJWHtfet^T 

a. gvHsa«fc*w*«esr«i±» isn . 2~i . 5 
«®htj> h . x. i.bjx mvxtnm&mzts 

\*X\i. GdYbBiM-^-7 hWmzMmt&h. 
[0101] iGdYbBi -v V WS&Z 

ol->T. m&MffiZmmL. »fil.6 2jumfcltJ»t 
* y T 7"f-®Wm4 5degfc^|.JS? fcl^L^ 

^TIK^^5 0 0OeiX'EfflinL. »£l.62|im 

[0 102] 4fc. |S1«{CLT. iSSSr^bL, 7r7 

^<^m. I.L.ii0.0 9dB, Hs(i»4 
00Oe, <?F{i*«j9 0 0 d eg/cm. (?F/i(i*!70. 
06deg/T;. T„« [ |J-4 0Um'*')t. 
T. iGdYbB i**'-*«y r-SMfcL 7t5t-|h| 

[0103] (9mM8)mi&m7tmMizix. ng 

GSfeJit-. i^^-Jt*^ Gd1.75Ybo.05Bi1.2F 
e4. 7 A lo.3 0i2T% PbOSrO, 1.0, 2.0, 3. 
0, 4.0, 5.0wt%^pr&fflj&0GdYbBiS 
hK^«S»7 0 Own W^Uc^» iSW?r 

[0104] ^C0|£IL ^TcOM^t^V^T . Hs{±^ 
300Oe, ^FlieilOOdeg/cm, 0f/tli#) 
0.0 6~0 . 0 7 d e g/X. T coin pJi-4 0°COTT' 

[0105] ±tz. I -L.fcPbO^^Sktora^ 
08^*-t„ 08*^. PbCWMffclO. I.L.Ji 
JS^L. PbO^*4.0wt%^a^&^«T\ I-L. 
li^L <tiJPLTV^Clh3!)**»&. ^t, PbO 
cO^^TSIi. 0-4.0wt%(flU 0*1s£-?)<r) 



1 5 

[0 106] (mm9)%8crmM<7)BMtmmzL 

±J&ftJfcfr\ Gd2.1Ybo.1Bio.8Fe4.9A 1 
0.1O12T-, PbOJ 1 . 3wt%Mt5*'-^"/ MS 

[0107] mz. zcowm^. m ox^mMmmm 
HM+t. 9 5 0^, 100 ox:, 105 cc, 110 
o°c. ii30°c, 1 1 sorco&i&jarei oe^igfts 

[0 108]&fc:, Ztie><7)fm$:. Ml.62^m 

tis(tS7r7T-Il|!K^* { *!;4 5de gfc^rSW^tc 

i^($«j6 5o^m) L£&. miommviBmtmm 

[0109] -?"<??3g*, ^TOtSftCOVvt, Hs<±# 
350Oe. <?Fji#)7 0 0deg/cnu 
0.06deg/t. T C o..pJ±-4 0 < CtlTT*>o^„ 

[0110]X, I.L.t^Sliajgfc£7)|g^09{C 

scT. 09*>£>. iwiiag** 950-1 i3 0t:<o& 

oT, 9 5 0—1 13 O'COjagOTTcOSWIia^ffl 

[0 111] (Hi&WlO) SB»H9fcHat:LT. ± 

j£frJt#*. Gd1.3Ybo.2B i1.5Fe4.4Alo.eO12 
T\ PbO^0.7wt %43Tt & #-* y MI£J9 
£i&6 0 0 J ixmWj£L*:< > 

[0112] ,r<9lER£, 105 0"Ccoi&gT\ 
UBMsOKSiSgSr, 0, 10, 20. 40, 60, 8 
0, 10 0%fcU 2 0l^ffiSLT2fr»LJtj&. IS 

[0 113] ^JS*. ^TWlimtoV^T. Hsim 
450Oe N (9flJ»1300deg/cm. <9F/i{£ft 
0. 0 7 d e g/°C. Tco«p{±-4 0T:aT?$>~>tz. 

— 10 0%^KHT\ SMPItciS I . L.wffi^Jiyp 
Wbhtlh. t£->T. 1 0-1 0 0%coHftJ!lffi#ffl^<7) 

[0115] (ismsm 1 1 ) mm.wmit*fv 

(GdzOs) „ 1HM 7f^WA (YbzOs) . fflt 

T-frt-ryj* (Tb 2 o 3 ) x iira3(«-Fe 

2O3) . ftffcT/PS-^A (AI2O3) , Mtt.t'X~?X 

(Bi 2 o 3 ) . mm (PbO) fcit/BHbfc 1 ^ ( b 
2O3) ^ft*£limfcLTffiJ?§U PbO-Bi 2 Os- 
BzOimiyyvrxtLZ. LPE£(rC, NGGS 
«(^^Sl2.5 0 9^y^XhP-A)±t. ± 
t£#ifc#\ Gd1.9Ybo.1B 11.0Fe4.8Al0.2O12 
T\ B 2 O 3 Sr*«;1.0wt%^Wri.ffl^WGdBi^ 
y MH£5£ift7 0 0 umfifcLtz. 

[0 1 16] 4fc. mmizLX. SGGGfflR (tfrfSg 
ai 2 . 4 9 63T>^X bo-A) ± ±JfcfrJt*\ 
Tb 2 .oB i i.oFe 5 Oi2j£.&fij£;cOTbB i 
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£JS£ift7 0 0;um(;:Wj£U:. 

[0117] zti^imemtLtmzL, m 

ffl^T. jfcS#0. 9— 2. 2um<nm^l l ZtHf^-^ 

•y mmnffimmzmzLt:. zmskzmi 1 iz* 

%ti. Zii^cryl&mnmmiz-o^X. #5^-foE 
PMA^-Jf5r1fv\ fiWJWkUJtott^ ± 
IE*Bj£ttT£>£. B2 03»i, H^R3BMW6tT 

10 [ 0 1 1 8 ] m 1 1 1 * v MPMcOiS^i: ii 

i&Pfc «M«tJ3l VC . |g&(±G d Y b B i y 

K figHttTb B i Ylz^xn&BWM. 

mmt m&cnm&z^-t. g d y b b i y n t 

tiV^TIi. ^^)1 - 2//mfcJlt<D^jrC'i^>^itt£ 
^LT^&„ -\tu TbBi^y/-^>yhffMtfe(,>T 
5V>&fitt£^r*£915tt,. »1 . 2~1 . 5jitm 
<08HT&S. ft->T. 1.5ju mJiUi^^^tCfc 
V >TJ±. GdYbBi y h ^fc^fffl fc . 

[01 1 9] KGdYbB i&#-* yHJBtfc 
20 OWC. iSWwraS^iJfSL, jfc^l- 6 2//mHt>ft 
& 7 r 7tHbM£**E>4 5 d e g b izm&Lfz 

^Tfia^^5 0 0OeST'BUnL. S^ftl .62/zm 

[0120] 4fc. PI«ttT, iaj££^kU 7?5 

I.L.»±0.08dB % H s {i^4 0 
OOe. 6>r{±^9 00de g/cm, (9F/i(it!)0. 0 
30 6 d e g/"C. T co .p{;i-4 0X:)&TX'h->fz. ta!o 
T. itGdYbB i*#-*-y hg^<i. yrJT-M 

[012 1] (HJfeMl2) ®1 10SUfe^lit|5l« 
tLT. NGGSiKJit. ±)£#Jt#\ Gdi. 75 Yb 
o.osB i1.2Fe4.6A lo.40i2T\ B2O31&O, 1. 
0, 2.0, 3.0, 4.0wt%^rt6ffij£CDGdY 
b B i mzmZW 0 0//mWj£U:&. 

[0122] zxcoumiz^z . n*im 

40 300Oe. 5flii!)1100deg/ciri, ^F/ilitil 
0.0 7deg/X, Tco B p»±-4 0T:OTT'J)o 
[0123] tiz. I .L.t B 2 O 3 ^l;fc^W^2r0 
12K*1\ B12j&*£>, B 2 0 3 <7)^tJ;'3. I-L- 
{i^-L. B203^'3.5wt%Srgi.S^T% I. 
L.I±^L< fmLZ^&Ztffi>fr&. ff-^t, B 2 

o 3 ^«{±. o-3.5wt%(mL. oiiai-T) 
<7)mjmmt\,n&„ $^>t. a*L<t±. 6203^' 

0.4-3. 5wt%c7)ffiHt-fS;ktJ;0. I.L.2: 
0 . 1 d BOT t i t ^'T^ h . 
50 [0124] (S^fifi?ai 3> Sll 2co»S6c7)^®fc|iI» 



1 7 

tLT. ±JfcftJt£\ Gd2.1Ybo.1B io.8Fe4.9A 
lo.iOi 2 T\ B 2 O3^0.5wt%Mt^'^7 

ffl^+T\ 9 5 0°C, 100 OX:, 10 50°C, 110 
Or, 1130°C, 1 1 5 0°C<D#&jgri oeHftfip 
U SMBSLfc. 

[0 12 6]&t. ZtLt><DUm£. fcfll.6 2jum 
fctJtti 7 r H5S6ft3WB4 5deg k£&«£ t 

tLT. «ftt£W£Lfc. 

[0 12 7] ^cOJSm. 4T«HCov^, H a fct» 
350Oe, 6>Ff£ft7 0 0de g/cm. tfr/ifctft 
0.06deg/lC, Tco«pii~4 0°CBlTT'*)->^. 

[0 128] ifc. I.L.kJ!MSa^k<^*S:Hl 

3fc*-t. hi 3^ iS5ayiiaffi3&«9 5 0— 1 1 30 

h* ttoT. 9 5 0-1 1 3 O^CcoaSSBBT'C^PI 
[0129] (IUtH14) iaiWil3i:Hm:LT. 

±j£#Jt#\ Gdl.3Yb0.3Bil.5Fe4.4Al0.6O 
J*$ft6 0 0jKmW)ftLfc. 

[0 13 0]<Kt. <I<Ot£«£. 1 0 5 OICtBfiJBTC. 
^ffl^^^S^^. 0, 10, 20, 40, 60, 8 
0, 10 0%kU 2 0eHfla*LTSMSlLfca. IS 

[0131] ^O&HL ^XtfSGBtovvc. Hs{i» 
400Oe, ^Iifil300deg/cm, 0f/iH*J 
0.06deg/1C, Tco 1 npii-4 0 o CKlT*Cft^5t < > 

[0132] i.L.kaaa<«»«Kk^)is» 

*H1 4tStf-. Hi 4£>£>. #HSK>mRK^l 0 

iafc£>;h.&. SEot, 10— 10 0%^IS*rasiM$W) 

[0133] mymis) stte^HbyHu-^A 

(GdzOa) . i« 7T^WA (YbzOs) . IHfc 
SBZft («-Fe 2 0 3 ) . BfcTVPS-^A (Al 
2 o 3 ) . miYXx^x (BizOa) . Kftlft (PbO) 
2K«Mfc*** (B2O3) <0»**«HLfc. .rft^co 
*»*£ffioT. PbO-B i 2 0 3 -B20 3 ^^7^v^ 
^fc-tiLPEifetioT. NGG1S (t&f^l 
2. 5 0 9:*y^Xba-A) _tt. Gd1.75Ybo.05 
Bii.zF e*. 6 A lo.4 0i2&&±j£frffl&T\ PtO 
2^ftl.0wt%41ftSGdYbBiM-*7 h# 
tSflSIR*. J?Sft7 0 0/emKW*Lfc. 

[0134] ifcl&ofcftt. Rffcr^t'^A (Tb 
2O3) *A»*£ttl8U LPEmot, Httt. 
SGGGH H»g»12.496*yW>o» 
A) ±t. Tb 2 B i Fe 5 Oi22:£ffij£cOTbB i 
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-*yf*l6a@«S:. JP3»7 0 0/£mtW*Lfc. 

[0135] act. ztit><nti-*v vm&mmfrt> 
mum^L, mmzmmmu »s»6ooj£mk 

9-2. 2Atmo»Htj3tt6^*'/ hmmeyffim 

WffltOVvt#5j£^EPMA#tf£fft\ >e^¥^f 

[0 136] HI 5t. LPEffitJ;oTWJftLfc£*t 
10 ^GdYbBi -y h*fe8igIR&tf T b B i 

01 5tJ3tvC. laiH. GdYbBiM^7b, 

[0 1 37] HI 5*^HH^^i3t. GdYbB i 

awr-** bJNSAJfKkL si . 2^mai:« 

T\ g^38ia*S:fcoT^a. ffi*. Tb B i3WT-* 
>y h#^ D H H iPlg^V^^^^«^$Effl(i. ftl. 
2-1.5jumtt^V^ ^^tiftS*^ 1.5jumia 
±^0»g»«tt5V^li. GdYbBiM^7bf 

[0 138] &*3, IC0GdYbBiM-*7hiI 
tOWt. Kfk9ffiffl£»ffiU fcgl.6 2//mt£ 
t^tH3Kj6TO4 5 d e g fcfr&tf StfRb 
fcflL S i 0 2 t ±S*IR«*«Wlifft\ SSffiS: 
ffl^T«#*»5 0 0OeiT8IftlL. »^1.6 2xt 
mtfcJtSI.L.. HsfclRtofc. ifc. H«tL 

T, fiSt^fcU #F/T. Tcomp. I-L. 

ti. 0.08dB. H s {±. K3000e, 0fJJ. $H 
lOOdeg/cm, 6>f/tJ±. #?0 . 0 7 d e g/T. 
30 Tco.p.tt. -4 0T;ElTT**ofc 0 L»'ot, 
«<OG d Y b B i *Xf-**y hffRtt. 7 r 

[0139] (mmmiG)mmmi5tmmcoirm 

X\ NGGfflRJbt, M^'Gdi.sYbo.iBi 
i.oFe4.8Alo.20i 2 T\ PtOz^O, 1.0, 2. 
0, 3.0, 4.0, 5.0w t%tWGdYbBi 
%tf-*vhWm. £3»8 0 0/£mtWJRLfc«. 

[0140] H16t. 3|s3IJIMt*5*t*GdYbBi 

Pt 023jff3.5wt%*jBi.6«WC. I-L- 

[ 0 1 4 1 ] ifc. *HSfe^TM^k LlZt«X<DG d 
B iIWr-*y hJSRSStov^T. Hstt. »4 0 0 
Oe, <?f&. &900deg/cm, ^r/ili. *^0. 
06deg/iC, Tco ffi p.<±. -4 0 < C£lTC&^fc. 
Lfe*'-?t, Pt0 2 #Sfi(i:. 0-3.5wt%(0?- 
**-f )" cOWftfl^WTfti. 5St. S^b«±. Pt 
50 O2* J 0.4~3wt%(??RHTI -L.^0. 1 dBk^ 
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[0142] (mmmi7) 9mMi6tmm?>mi 

X\ NGG2H6LL£. ±j£#Jt* s Gd 2 . l Ybo. i B i 
o.sFei.sA lo. 1O12T'. PtO!?:K0.5wt%t 
3Tt6GdBi^#-*y r-J¥IS£. J¥$ft9 0 0// 

[014 3] iWGdBi^'-^yhm^H^KSr, 
®SS£^5 0%O§ffl^*T'. 9 5 0-C, 10 00 
•C, 10501C. HOOT;, 1130T:, 1150X: 
lOiSig&ftL. &5?UIL*:„ 

[0144] ^«f£. ift.£><Dim£fcgl.6 2/zm 

(c*>^T6'f*5^4 5Si:5rS < tdtcJ¥$^S (#6 

[0 14 5] 01 7fc. *Sgifc09fcfctt&GdYbB i 
^#-*-yhffSIWRfcOVvCCDI. L.^f. 01 
7A>£>. 9 5 0-1 1 SOrc^ia^KH-CfiSMISrff-? 
ikti ->T. a&aft (#981) fObi.L.tffi 

[ o 1 4 6 ] a fc . *sa6»c*iafc l.wtog<i 

Y b B i >y b gRttftCot H s <±. #73 

50Oe. <?f{±. ft700deg/cra, <5>f/tJ±. J 5 ) 
0 . 0 6 d e g/"C. Tcp. «. - 4 0 r JiTFTJ> -> 
fc. Lfod*->T. 9 5 0—1 1 3 0^jaKKHT-^ 
5!lB|^'*fflT* Sit . 

[0147] mmmis) mmmiitmmnum 

X\ NGG^$Jifc. ±j£#Jt>'Gdi. 2 Ybo.3B i 
i.5Fe 4 .»A lo.sOnt, Pt0 2 ^3.5wt%# 
^Tf&GdYbB MIJS£. JJ££;6 0 0 

[0148] icDG d Yb B 1 y hm&&gf& 

£. 1 0 5 OXWia&T. 0. 10. 20. 40. 6 

o. so. i o o %<7>wm%.com&&%.z\ 2on$raft 

f*L. mmLttk. KftefWU &«ftt£iI£L 

[0 149] HI 8(C. ^mimiZtm ZGdYhB i 

hmmwmiz^x <r> i . l . sr^-r. 0 1 

8 . 10-100 %?>&B»#H$^KKi§Jreffc 

[ 0 1 5 0 ] 4fc . ^mmx-M^t LWT(OG d 
YbBiM^'yhfMflC^T. H s l±. #4 
50Oe. <9f{±. »1300deg/cm, 0f/t{±. 
*>j0.07deg/"'C. Tco.p. J±. -4 OXJiaTCfco 
fc. Lfc#oT. 10-10 0-CcO#HScoK*ii^T 

<ojsai«wjflT* sit a>'*>a>6 . 
[0151] (siitw 1 9 ) -tim$.<7m\UJY v -vj* 

(Gd 2 0 3 ) . Rfltf y^h'^A (Yb 2 0 3 ) . Mit 

t-ivwa (Tb 2 o 3 ) . rn.rn.rMi («-Fe 

2 o 3 ) . mitT^S.-*; & (AI2O3) . Klttx-rx 



(Bi 2 o 3 ) . mm (Pbo) fcitfSKbi^fg < b 

2 0 3 ) LXtmt. PbO-BiiOa- 

B 2 0 3 M777?Xi:U, LPE^tCT. NGGS 
m (f&^£$U 2.50Hy/XhD-A) ±(C. ± 
JfcfritA*. Gd1.4Ybo.2Bi1.4Fe4.sAlo.7O12 
&£iU£<0GdB i^#-*-y MBt£JS£ft70 Ojum 

[0 15 2] RKfcLT. SGGG3S1R (*&^5fI 
Scl2.496^>-^Xhn-A)±t. ±Jfc5W£*\ 
10 Tb 2 .oB ii.oFe5 0i2*^=SrSirM<7)TbB i&jf 
-*y bM£ff£#7 OO^mtW(£Lt. 

[0153] iil^>c0im<oa«5:^S L. #6 

ooz/mcoJi^tMffiBfSL^. m:~*rmftm>[* 

fflWC. &ft#0.9-2.2jum^«HK£^#-* 

PMA#W£fr(,\ WW!: LT^fcfeiO* 4 . ± 

[0 1 54 ] 01 9£. #-*y MWK^ftt®!^ 

h . WmtT b B i >y b ^<7>&ff)g«ji 

[0 1 55] 01 9fci>WC. GdBiS**-7-/Ml 
i>WC«. . 2//mfeLhOM«T-al^ttS: 

*LTV^„ TbB iifoef-^-y bffjRt&lvt 

WlffiBT'&S., t£oT. l-S/zmtJLJi^ft^^fcfc 

^tj±. g d b i -y httmiz^mt tch . 

[0156] &i>. iGdBi h^Mt-PV^ 

30 t. mnwmmzmmi. imi.ssnmizwth? 

r yT-mW?¥)4 5 de gfc^Sff^tiSSL/t^. 

s i ozizx zmmmmmzfr^ msittm^x 

fi8l?-£#;5 0 0Oe£-C8lflnL. Ml-5 5//m(:6 
ft5#A»* ( I . L. ) . 7T7T-IaII£^^F. ma 

[0 157] ^3t. l^«ttT. SLK^tL. 7r5 

[01 58] -ecOS^. I.L.JiO.lOdB. H s |l» 
40 400Oe. <9F(il«;130 0deg/cm. df/rliX) 
0 . 0 4 d e g/r. Tco«p»±-4 0 °C\XYX'hr>lZ. 

[0159] lot, iGdBi h»ffl±. 
yyyf-mmi-t LT. WtbXGmX'fo&t^l 
4. 

[0160] (IQt0l|2O)l9gB!l|19t|5|«tLT. 
NGG^«±fc. ±j£#ib!>\ Gdi.e-iY b,B ii. 4 
Fe4.i A U.sOuT*. x = 0, 0.10, 0-20, 
0.30, 0.40, 0.5 0=8r£iffl#cOGdBi;i5f-* 

50 U ffl^t^:. 



2 1 

[0161] *cr>m^ ^T^smtOV^T, 6>fJ±#> 
1300deg/cm. <?F/iJiiftO . 0 2—0 . 0 6 d 
egA, T M .,ti-4 0t;HTT'J)-? 

[0 16 2] fflj£ttxfc6>F/ifcH 3 fc«^5-0 
2 0t^"t„ 

[01 6 3] 02 0*^. xiOttSntJ: 1 ). I-L.«M 
£J:?)Jtt*:U x**0.45l2LhT'500Oe£i»tffii: 
[0 1 64] U->X. xcoffl^ffiti. 0<xS0.4 5 

[0165] (HMH2 1 ) 352 0£0Hife^®t |BI« 
ttT. NGG*«±t±j£^it*\ Gd 2 .8 y Ybo.2 
B i,Fe4. 2A 1 v.nOizX\ y = 0.80, 0.90, 
1.00, 1.10, 1.20, 1.30, 1.40, 1.5 
0, 1.6 0&&fflj£cOGdBi#-*-yh)g£l¥£#; 
6 00 J umWj£Lfc&. t#R£tt«U ffl£L*. 

[0166] -e^S. ^T^aStoV^T. H,(i^ 
200~450Oe. 6»F/ili»0.O2~0.O7de 
g/°C. T co .p{± 4 0T:l3lTT'J»o^. 

[0167]^,Miyt«F, I.L.tco$M£ 

H2itc*-r. 

[0 1 68] 02 1#»£>. Sn^'SOOdeg/cmS- 
$i.Scot±. y&0.8 5Vl±X-&htlT^Z><, X. I. 
L.Ji. y*U.5 5£S;t£fc^L<Jt^&«fa£^ 

[0 169]&oT. y«9ffij£ffif±. 0.85SySl. 
5 5^»>*|[ffli:t>i.l>. yV1.55ittth 

mm- 1 .L.^jg^rscoji. vm^s^ 
[0170] mtm22) mm2otnmzLx. 

NGGS«Lht. ±J&5Ht#>\ Gd1.4Ybo.3Bi 1.3 
Fes-zAlzOnt, z = 0.20, 0.30, 0.4 

0, 0.50, 0.60. 0.70, 0.80, 0.90, 

1 . 0 O&SfflJ&OG d B i vm£&Z¥)8 0 
Ojum(;rftfj£U:f&. StBfcfWU SS£L*:. 
[0171] ^<Oj£Hk £Xcom\lZ~mX. 0tim 
1200deg/cm, 6»f/t{±#>0 . 0 4— 0 . 0 6 d 
eg/"C. Tco.p{±-4 0 , €JJIT"CJ)')^„ 
[0172]^,M«ztH s , I.L.t<«J 

02 2tC*-t„ 

[01 73] 02 2*^. H 3 ^'5 0 0OeKlTli. z 
#0.2 5JJLtC*K»flT<f*a. St. I.L.{JZ*>'0. 

[0174]ftoT. z?)|H)£ffili. 0.25Sz^0. 
9 5£0«H*^fflkV^S„ 3riK z#0.9 5fcUL0) 
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[0175] (mm2 3)ms&m2otnmizLx. 
±j£frib&\ Gd2.oYbo.1Bio.9Fe4.sAio.50 

i2=5r&iafi£(7)^-^-y MS5rff£ift7 0 0;um(cWj£L 

[0176] iJCtC. .1(7)1^^. S<)5 0%c0BE*SJK# 
H^tfC. 9 5 CC, 1 0 0 0X1, 10 50'C, 110 

o°c. H30T;, 1 1 5 o°c<r)&i&g.x\ lomwk 

[0177] mz. Ztl^WRZ. »I1.5 5/ira 
10 iZ)5V&7T7T~-\Bl%fii1)K &45degt%m2 

[0178] %<7y&^ £T^tfi£H~~^T. M s \m 
400Oe. ef\3$)&50 de g/cm. <9f/t{±^ 
0.06degA. To.p»±-4 0'Cjy.TT*>-ot. 
[0 179] Sit. I .L.fc»JISJg*:<O*S*£02 
3fc5rrT. 

[0 180] H2 3*>f>. ffW9PI;&K#9 5 0-l 14 
0*Ccr)&Ht\ SWU^IfcJ:^. I . L.<^«^3I#IZ#>^ 

20 

[0181]fiE-3t, 9 5 0—1 1 4 O'COiaSKHT' 

[0182] (9ffiM24) mifeM2 0kmmizLx. 

^jfcfrjt**. Gd1.6Ybo.2Bi1.2Fe4.3Aio.70 

i2£*fflrt<0#-*-y M8£Jf £»6 0 O^mfclfifcL 
[0183] &{C. iW^Sr. 105 0"CC0#jB^ 

T.mmvmm&z. o, 10, 20, 40, 6 
0, so, ioo%fcu 2 0BSfg^^&$#ui£i, 

[0184] ^-COIS*. ^TcOiS^to^T. H 3 Ji» 
400Oe. 6>f{2#>1 lOOdeg/cm. 6>f/t<±# 
0.04deg/iC. Tco. P Ji-4 0rOTT$)->fc. 

[0185]^. i.L.kwm^comsmmtvMk 
Sria2 4t^-r. 

[0 186] H24*^. #HSvWSSmS*>\ 1 0- 

1 0 o%<7>mmx\ mmizih 1 . L.cmmi^ 
[oi87]ft->r. io-ioo%<omB^mmw 
[0188] (mm25) mmvmwfvv-vj* 

(Gd 2 0 3 ) . MiU ■yf^t'^A (Yb 2 0 3 ) . Wtit 
mOfc (Fe 2 0 3 ) . BHfcTVl'S-'** (A 1 2O3 ) , 

iHtt'x-?* ( b i 2 03 ) . mm ( Pbo > axim 

fcX^m (B2O3) cofe^MfifcLTffilBL. PbO 
-B i203-B 2 0 3 ^5:77-y^Xt LT. LPE&K 
T. NGGS«(l&?Sgtl2.5 0 9*y^ho- 
A)±t. PbO£jfto.5wt%##U:. ±j£#it 

Gd1.4Ybo.3B i1.3Fe4.4A l0.6Ol2t\ B2 
50 Os$: 0, 1, 2, 3, 4, 5wt%-g-fl^-|.fttRcOG 
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d B i hmZS-Zm 0 O/zmWeKUc. 

[0189] mz. zh^M®<7mM£miL. mm 

&45de gt%mZlz§mttz. ±i£L 

[0 19 0] ^ii^>CDKfl«tS i OiJR£J:& 
0.5kOe*T'EPJntTV^, &£1 . 5 5jumC;B^ 

s ) ( i . l. ) . mf7r ^t-hiebu?*. 

mf~ 2 0T:~~+ 8 OTWfStCfcH-S ei^^me 

[0191] ^m^. ±X<nym\zr>^X, H s #4 
OOOe, (9pK120 0deg/cm. Or/ilSO.O 
6 d e g/°C. Tco m p-4 0"CmTT*.-^/i„ 
[0 19 2]**:. I.L.fcBzOs^SfccoK^SrH 

2 5t5rf. 

[01 93] 02 5*^t>*^J:at. I.L.tt, B 2 
Osfl^fc.fc'Mi^U 4.0wt%£jg;tSfi8iST« : 

0-4.0wt% ({IU 0**4-f)O 

4.0wt% UIU tfOKH^**ffli:^ 
l-3.2wt%W«BiS!!fiLl). 

[0194] (*ifi^i26) wm25twmzLx. 

B 2 O 3 ?:ft0.5wt%^L^. ±J&ftifc *\ Gd 
u7Ybo.2Bi1.1Fe4.6A lo.4 0i2T\ PbOJ 
0, 1, 2, 3, 4, 5wt%3-qr3-&ffij£.<7)GdB 
i*#-*-yHS£J¥$ift6 0 0;txmWj£U:&. 1£B 

[0195] -e^isa, £x<mmizi^x. u s i±m 

400Oe, 0fli¥)l 1 00 d eg/cm. 0tii\±$) 
0.0 6deg/"C. Tco. P {±-4 0 < Cia.TT*>'> fc„ 
[0 196]£fc« I.L.fc PbOtt A. t<mi&£m 

[01 97] @26i>f>. PbO<o£#£.};'?. I.L. 

«$yu Pbo^4.owt%^s z_z,mm.\ i. 

L.«^L<liJnLTV^Ct* I *)*^„ «!-5T. Pb 
OtfD^frSJi. 0-4.0wt%(0?r^f)« 
jpfiffifcli**. MtL<{±, PbO*50.4 

~4.0wt%<OKHfc-Tl.^fctJ: , 9. I.L. ^0.0 

4.0wt%<0&B*W£U\ 
[0198] (HJI0I2 7) HSS0«2 5t|i?«tLT. 
ilfcftJt* 1 ', Gd1.1Ybo.4Bi1.5Fe4.1Alo.9O 
12T'. B 2 O3£ft0.7wt%^^5#-* y h§!2: 
J¥£ft5 0 0,umWj£U:. 
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[0199] mz. zvmte. mo%<7)mmm.n 
m%tpx\ 9 5 0°c, iooot;, losox;. no 
or:, 1 13 0TC, 1 1 5 0°c<7)#iajgT-i ou^ftft 

[0200] mz. zti^mmcoMffiiz^xwm 

U »*1.5 5//mtfc(t2.7r5r-lsIteft* J ^4 
5 d e gfcfcSSSlcpgLfca. *£Lfc. 
[0201] %<m%. £Ttf>KflfcOVvr . H s (±^ 
300Oe. #Fli$H40 0deg/'ciiu flF/iJiift 
10 0.0 5deg/t. Tco. I .(±-4 0'CJilT-C*>-5^ <> 
[0202] I .L.ifK^Jl^fc<?>J£*£H2 
7fc^-t. 

[0 20 3] 02 7fr£>. fmm&gtfSSO-^l 14 
iot. 9 5 0-1 14 OT:ff)iagmBX<r>*m 

[0204] (mm2&) m&M25tmmizLx. 

±jfcftJtfr\ Gd2.oYbo.iBio.9Alo. 2 Oi 2 T\ B 
t03*ftl.5wt%. PbOHUl.SwtX^W* 

20 *'-^-/M15ra$^7 0 0//mtW^L^„ 

[0205] acK. -i^sm* . 105 o-coiarc. 

#fflmcOK«Iffi^, 0. 10, 20. 40. 60, 8 

o, ioo%fcu 2o®mffiLxfmmLtz®.& 
[0206] ^ffm^. ±x(ommz-?^x. n 3 im 

500Oe. <9F(i*?j900d eg/cm, 6>F/i{i#J 
0 . 0 7 d e g /°C. Tc o.p {± - 4 0 VVXVX'h -5 fc . 

[0207] ttz. i.L.tnams&tffmBii32 
30 [0208] 02 8*^. mmmmcommm^n 

0-1 0 0%<7)«fflT\ *J?rati-S l.L.<ofiJKS*S 
iFWhhtlh. fe->T, 1 0—1 0 0%co^3(!yiilHm 

[0 209] (mm29) jStteOttfltfb'U-^A 
(Gd 2 0 3 ) . itflM y^b'^A (Yb 2 Os) . SHt 
x/l'b'^A (Tb 2 03) . K^tmz^ (a-Fe 
2 0 3 ) . K^bT^S-^A ( A 1 2 0 3 ) . Sfct'XVX 

(Bi 2 o 3 ) . ifl^(Pbo) . wiW;m(B 
2 o 3 ) ^Kita^ ( p 1 02 ) <mm*m\t vxm 

40 fflL. PbO-Bi203-B20aM777Wl:L 
X. LPE&KT, NGG1I (t&^^lCl 2.509 
^y^ho-A ) Ji(;. i^^lh*^ Gdi. 4 Yb 
0.3B ii.3Fe4.4Alo.60i 2 T'B i 2 03 2rf^l.5w 
t%. PbOi}!)2.0wt%. PtO 2 5r*f)2.0wt 
%. ^-ti>Wmr>G d B i 3W-*-y h^Sr@3^7 
OO^tmW^ Ltz. 

[02 10] ifc. |3|«tLT. SGGGSI(« 
Stl 2-4 9 6jJ-y^Xbo-A) ±tc, ±«^Jt* s . 
Tb 2 . 0 B i 1. 0 F e 5 Oi 2 a^&£IHj&?)Tb B i 
50 -*-yb§t£ff3#7 0 0,*m£Wj£U:. 
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[0211] mz. ztit>(?>imcrm&zmiL. m 

fflV^T, ^*>'0.9-2.2/xmC0®HtCtJtt«.**-^ 

[ 0 2 1 2 ] 02 9 fc. #-*y hSUcO^fcS^ 

h . ffiHtiT b B i -y b fcrov ^TcO&mmoM 

[02 13] 029ti>WC, GdBiM-*7 f-tC 

^LT^S. TbBiM-*7 hJDSfcrfcWC 
t±, iS^i§®tt£ ^mKWSli. & 1 . 2- 1 . 5 

[0 2 14] &t>, fgGdB i£#-*'y hJUlfcoH 
r VT-mWmA 5 d e g fc«:4S3(ClBELfc». 

s i 02\,zkhmm&wm$:ft^. nmfitm^x 

»#£ft5 0 0Oe£T-ERl!lJlU HE£l. 5 5jumC£ 
ft£#ASB*c (I.L.),7r 5-r-lll«e0F , 

«t#H 3 

[0 2 15] R^tL-C. SMteSSfcU 7T7 

[02 16]^tfOteS. I.L.(±0.07dB, H s \m 
4 0 0Oe. Wifil2 00deg/cm. &T/ilffl 
0.06deg/iC, T c .. p li-4 0 WXTTfoitz. 

[0217] ftoT. f£G d B i ^#-*.y r-Jf K<i, 

[0 2 18] (HJSM3 0) Hife0H2 9fcN»tcLT, 

NGGSfctt. ±jS3ftb&*\ Gd1.7Ybo.2B i i.i 

Fe4.sA 1 0.4Oi2t\ B 2 O 3 £|90. 5wt%. Pb 
05:^0. 5wt%fcLPtO 2 J0, 0.10, 0.2 
0, 0.3 0, 0.40, 0.5 0^-WLJtffl^^GdB 

iawr-*? H¥^£J?;*ifr6 0 o^mtrsftLtf^ 

[0 2 19] -£<7>*§m. ^TCOlS^tOV^T. Hsl±#J 
400Oe, fFli^llOOdeg/cm. <9f/t(±#J 
0. 0 6 d e g/°C, T C0B p(i-4 O'CITFTJ)^ 
[0220] i/i, I.L.fcPtO2t<7)H^^a3 0 

[0221] 03Ofr£>. PtOzComMlZX*)^ I. 
L.{2^-f3>fS|6jS:iSU PtO2*M.0wt%^jS 

[0 2 2 2] P t OzcrMfSmii. 0<PtO 2 



(14) ^2000-86396 

26 

S0.4 0wt%o®H*»'WIBtv^l.. Hfc. 

0. 4-3.6wt %«KH#Wi 
[0 22 3] (HSfiplj3 1) Slifi0!i2 9fcNaitLT, 
N GG*8Ltfc±jft#Jfa&«. Gd2.oYbo.1Bio.9F 
e«.sA I0.2O12T. Pb0^3.5wt%, PtOj 
5r$5»0 . 5 w t %^Tt£ G d B i -y hJSR&JP 
3&6 0 0,umWj£Lfcf£. ^fffi£#j5 0%<7)B?S 
iUg#HSftt't:'9 5 0'C. lOOCC. 10 50X:, 1 
10 OX;, 1130T:, 1 1 5 0T#)#?SU5£*t*l O^fal 

10 ffi^L-TI»l?W!iaSLfc„ 

[0224] £ft.^c9M£kOWffi£»FeU ifc£ 

1 . 5 5 /i mtfctti, 7 r ^T-Hfo&'IM 5 d e g fc 

[0225] -e^fe*. ^T^W^V^T. HsJiift 
500Oe, <9Fli#j9 0 0deg/cnu 0f/t{±#J 
O.OTdeg/U Tco.p»J-4 0-COTT'*>->*% 

[0226] *3t. i . l. t?mm%t(r)$mt:m3 
[02273 03i*^, ^saajas* { 9 5o~i 14 

[0228] (jf^T. 950 — 1 14 0TCc7)KHT^ 

[022 9] (HifeW3 2) HSfeglJ2 9fc|E0^tT. 
NGGSfiiC, ±j£#Jt*\ Gd1.1Ybo.4Bi1. 5 
Fe4.1Alo.9OnT, B 2 0 3 £#)3. 5wt%, Pt 
C> 2 3 . 5 w t G d B i y 

J?£#5 0 0jumH:Wj£L7t„ 
[0230] Zcr)jm?r 105 Ot:^fflJgT\ # 
30 H§v<7)g?f!?i&g£0. 10. 20, 40, 60, 80, 

ioo%tu 2owRfmth&iea&Lt&L Mm 
[0231] %<m&. 4-xommiz^x . 

300Oe, 6»F<i»14 0 0deg/cm, tfF/itiift 
0.05deg/iC. Tc.. P li-4 01COTt*^fc. 
[023 2] I.L.i:lgij!!yiiBSt«Sffi^H3 

[ 0 2 3 3 ] a3 2&h. fmrnwrn^mm^mpi 
o~ioo %<r>wfflra*mmz x h 1 . l . cnmmmi* 

40 ig^^/l&o 

[0234]«!-?T. 1 0— 1 0 o%<vmffi(?)f&m% 
[0235] (H660O33) mu&emktfvv-VA 

(Gd 2 0 3 ) , IHM -yf-^t'^A (Yb20 3 ) , Kft 
X^t'^A (Tb 2 0 3 ) . Kffc^Zjfe (a-Fe 
2O3) . flMberU>?i» (GaiOs), K£h'X7X (B 
i 2 0 3 ) . BMJft (PbO) fciUlg-ft*'7* (B 
2O3) <9ffi*£MflfcLTffifflU PbO-Bi 2 0 3 - 
B 2 0 3 I5;777^XtLT. LPE^CT, NGGS 
50 «(1§^£itl2.5 0 9>r>'^Xho-A )±t. ± 
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&#Jt#\ Gdi.gYbo. 2B io.9Fe*.e Gao.40 
1 2&S ffij£f)G d B i %Jf~* -y h§t£JS£#8 0 0 u 
mffK LfvT. 

[0 2 3 6] PfflMcLT. SGGGS« 
ft 1 2 . 4 9 6^y^hD-A) ±jfcftJt#. 
Tba.oB ii.oFe 5 Oi2*^^rl.fi^cOTbB i&tf 
Ml*m$*!j7 0 0^mfcWt£Lit. 

[0237] ift^OtSf^)aS«£Bfc£U &6 

o o ju mojp? t^wf^ Ltz&. $&wm.ftjmz 

fflV . fcg* { 0 . 9~ 2 . 2 At mcOKHtfcttS^'-* 
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[0 2 38] @3 3fc. #-*yk 

l- . WSiiT b B i -y MC^Tf^g-JiKcOS 

[0 2 39] 03 3ti>WC. GdBiM^bfc 

ifkLX^h. TbBi^'-^ ybJPK^fcV^T 
t±. ^-^fi^^ti. 1 . 2 — 1 . 5 m 

O^HT'i) 6 . « T , 1.5// m&±0mB&tt£iS 

[0240] =Srt>, WLG d B i y hffKfcou 

X. U^kOMffiSrW^L. *fil.6 2 i iimtt>ttl>7 
r 7f-Hlfe«4 5 d e g t%hW^ tMLfcfife. 
S i 0 2 (cJ:&*E£fl«gj(a3iHT^ «ffi*Jflwc 
ja^$-^5 0 0OeiT'lMnL. jfcUl .6 2jumCi> 
Jt5»AS* ( I.L.) . 7r5T-@eSE<9F. 

[024 1] mmzLX. SK£Sfl;U 7r? 

[0242]-?-^*. !.L.(i0.0 8dB. H 3 *i# 
400Oe. 6M3#j7 5 Od eg/cm. 6>f/t{±#J 
0.07deg/*C. Tco^ptt-4 0 "CJaTCtofc. 

[0243]fot. f£GdBi^#-*-yhg:fl*i. 

[0244] mmm3 4) m3 3commcommtmw. 

IzLX. NGGgfeKl. ±j£#Jt*\ Gd 2 .2 ,Y b 
,Bio.8Fe4.sGao.50i2t% x = 0, 0.05, 0. 
10. 0.20. 0.30. 0.40, 0.50^rSfi^ 
GdB i#-*yb!8!£JP3&80 0/xmfcWj£L£: 

[0 2 4 5] ^T^MfcO^T. 0f{±#> 

700deg/cm, <?f/i{±#>0 . 0 7-0. 0 8d e 

g/ic. Tccpii-i ox:aTX'hr> 5t. 

[0246] ffl^fixt^F. I.L.J: 



03 4(C^„ 

[0247]H34*^. x-CtO^tiD, I-L.Ji 
^IXafc^U H,ttx#0.4JHTC 5 00OeOTt 

[0248]ft->T. x^fflfiSffili. 0<xS0.40 
oRH##fflJ:ti£.&. x*J0. l oglTofttt? 
I . L.*mW4«)U. #-*-y MfiAA|g£fi7^i 

10 [0 24 9] <3BW*3 5)IWM34i:li3«fcLT, 

NGGSfe_ht±^^it*^ Gd2.7-,Ybo.3Bi,F 
e4.4Gao.60i 2 T, y = 0.50, 0.60, 0.7 

0. 0.80, 0.90, 1.00, 1.10, 1.203- 
*!UK0GdBitf-*<rhlB£W3tt9 OOjumW 

[0250] *Otl%, ^XOKSiCOWC , H s «#> 
500Oe, <9 F /Tt±^0.0 6~0.08deg/iC. 
Tco^pti- 4 OiCfilTT* oJt. 
[0251] IDSffiyfctfF. I . L. fc<DHS&£ 
20 [13 5l~ii^\ 

[02 52] a35*>£. <?F#*600deg/cm£ 
«i.&c7)J±. y*:o.5 5BLJ:-Ci^TM. ifc. 

1. L.li. y#l. 1 0**l;c.Si:*l,<J|iatf-*fHfa 

[02 53]ft-oT. y<Offlj£1I«i. 0.5 5^ySl. 
1 OrtUB&Kfflkmi. «» y*U . 1 0£l±Oft 
«?M . L. #-*y MSb b b<50^h^ 

30 [02 54] (Xm36)£ft0!34*:H8CL?« 

NGGgRJifc, iifcftJt**, Gd1.sYbo.2B ii.o 
Fe5-zG ai Oi2T, z = 0.10, 0.20, 0.3 
0, 0.40, 0.50, 0.60, 0.7 0&l.ifflj£<7)G 
d B i #-* v MR£g£ &8 0 0 ju m fcWl£ Lfcft, 

[0255] -ecotsa. -zxommz^x . l.LM 

O.ldBOT, Mifi800deg/cra, Tco. P (i 

[02 56] fflffilzteF/i. H s fc«W^0 
40 3 6t>Kf 0 

[02 57] 036*^, ffF/ii!( i 0.0 8degAH 
T«. z#0.6 0filTtt*£*l.-a*4. H 5 *>'5 
OOOeOTl. z^O. 1 5Ja±T^^>*Lt^S. 

[0258]ftoT, z<0ffl^fi«±. 0.20^zg0. 
6 0W«H*^ffli:^i.&„ 

[0 2 59] (StatM3 7)*lt«34kH«fc:LT. 
±^*ifc*^ Gd2.2Ybo.1Bio.7Fe4.7Gao.3O 
n^SffiRcO^'-^-y h^?:ff?^9 0 0//m(cW«L 
fc. 

50 [0260] iJcfc. ^COIS^S:. $}5Q%<rmm%M 
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Hm4»t\ 9 5 0°C. 1 0 0 OiC, 10 50X:, 1 10 
01C, 1 1 3 0°C, 115 OTOT#i&KT\ 1 OB^ffi 

[02 6 1] act, Ztlt><r)Wm*. ifcKl.6 2;tim 
tfcftl.7r7T-|HlKft*^ #4 5degfc&.&JP£ 

[0262] -eojgn. zxnimiz^x. n s im 

30OOe, £>Fti$«j6 5 0deg/cm, <9f/t«& 
0 . 0 7 d e g/XZ. Tco^pti- 3 OX^TT'&ofc. 
[02 6 3] ifc, I.L.fci$UiSJgfc<7)i£l|l£03 

[02 64] 03 7#>£>. »5!UIiaga*9 5 0— 1 13 

ox:<7)MBx\ mmizxz i . L.tofiT*^^ 

&„ 

[0265JSot, 9 5 0— 1 1 3 0rWiBSKHT' 

[02 6 6] (Hife0l|3 8) HlfcH3 5fcHaCL"r. 
±j£#Jt#\ Gd1.5Ybo.3Bi1.1Fe4.5Gao.5O 
i 2 &&«j£<7);ff-*-y Mi£il££j6 0 0nmtf)£L 
fc. 

[0267] iJct. 105 0"CC0#SS 

T\ ^ffljr%60S!#SUE€:. 0, 10. 2 0, 4 0. 6 
0,8 0, 100%iL. 2 0l^raft^-tSSiJ!ygiSrL 

[02 68] ^tOfeS. ^-CODHSfcowc. H.fcttt 
4 50Oe. 6>Fl£&9 00deg/crru ^F/rti^ 
0. 0 7 d e g/XX Tc.bpJ±-4 OT^TC*-?*:. 

[0269] I.L.££H£0ifcil^2:«>Hft 
£03 81;^. 

[ 0 2 7 0 ] 03 8*»&. »HMc0^aiS*^ 1 0- 
10 0 %C0«BT. ISJSBIfci S I . L. CDffi^&S#*12 

[027 1]fifoT. 1 0— 1 0 0%cr>$mcr>&&mn 

[0272] {mtm39) immvmiktfvv-vj* 

(Gd 2 0 3 ) . Rft-f •yrA't^ (YbzOa) . flMfc 
mZM (Fe 2 0 3 ) . SHt^'lOA (Ga 2 0 3 ) . §Hk 
t'XVX ( B i 2O3 ) . RflJB ( PbO ) tsJtflHfc* 
•>* (B2O3) Offl*££¥U: LTffili U PbO B 
i 2 0 3 -B203^£:77"/?XfcLT. LPESfcT. 
NGGSfi 2.5 0 97j-y^hn-A) 

±fc. ±j£#Jt#. Gd1.7Ybo.3Bi1.oFe4.5Ga 
0.5O12T. B 2 O 3 £0 , 1.0, 2.0, 3.0, 4. 
0, 5.0wt%#3rt-&lflj£c9GdB i^#-*y h 
■t£**vWUPS»6 0 0/*mWj£U:„ 

[0273] ifcfc. ^tt^li»»t£BfcfeU:&. 
SW2r®faL. »*1.5 8^mfcfc{t&7T7T-|lI 
£*\ »45de gfc=Sr6JS5CiBBL3t. ±3 
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[0 274]<Xt. .IfL^>(7)IW«tSi02MtiS 
*B*M*SW»£fT^fcfc. mSW£fflVvc@t#£jfc5 
OOOe^TEMDLTl^, »ftl.5 8/zm(C*>(fS 
#A«*(I-L.) . S.t/7r7x-lHllKlg«F, j§)§ 

10 [0275] PiatcLT. aKfcSEffcU - 2 0 
r-+ 8 0 TwrStcfcftS 7 r 5 T-W&ft <9f 

[0276] ^<7M^ ±X<nWM\iZ^X . H s <±& 
400Oe. fffl^OOdeg/cra, #f/t»±#J 
0.0 6deg/-C. Tco.p-4 0X:mTT'*)o!t„ 

[0277]*/;. I.L.fcB2O 3 ^fifccDH8$2:0 

3 9t*-t. 

[0 278] H3 9*>^t>*^J:3t. I.L.ti:. B 2 
OsW-frfftJOii^U 4.0wt%SriSx.S««T^ 
20 L<JiftrrS iW^kCiO. I.L.O 

ffi«£&3H±. 0-4.0wt%(iU 0£^fc-f)<0 

[02791S-7T, B 2 0 3 <7)^a{i. 0— 4.0w 

t% (fit. oz&t-r) ammmtm. wtu 

1 —3 . 2 w t %»^ffl#if a U\ 

[0280] (i»fe0|4O) m&m39k®®£LX. 
NGGS^±t. ±jfcfrifc #Gd 2 .oYbo. 2 B io.sF 
e4.7Gao. 3 Oi2T\ PbOSrO. 1.0, 2.0, 3. 
0, 4.0, 5.0wt%^-r&fflj££7)GdBiS;# 
30 -*-yhIMI£ff3ft7 0 0j[zmWfi!tU:&. 

[0 281 ] -5-^*, ^TOSSI^^T. H 3 J±£j 
400Oe, WiJf|8 0 0deg/cm, 6>F/i»i#> 

0 - 0 7 d e g/"C, Tco.pti-4 OTZETFT'&o 1t. 
[0282] I.L.kPbO^MtOMffiSrB 

4 0fc^\ 

[0283] 040*^. PbOcO^WtJ: 1 ). I.L. 
fcttf^U PbO#4.0wt%£jg;t£,ffli£T\ I. 

1 . (i^ L < ma LX V *4 C fc . 

40 [0284] P b 0<7>^^ri(±. 0—4. Ow 

t% (O^^i-f ) ^KBB^'*ffltv^&. $^tc. m. 
&L <«. PbO*>*0.4~4.0wt%c7)^Hk-ri, 
ifctiO, I.L.£0.08 dBUkTft&Zbif? 

¥flZ. 1 . 0-4 . 0 w t %0fflBlffi& I 

[0285] (m&m4i)9mm4otm®izLx. 

NGGafiLLfc. i^^-Jfc^'. Gd1.5Ybo.4B ii.i 
Fe4.4Gao.eOi2T\ PtO2$:0, 1.0, 2.0. 
3.0, 4.0. 5.0wt%^ttSGdBiM-* 
50 -y hJPIR^iP3^6 0 0/imW*Lt«, S£fl5:f^! 
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u ragut. 

[0 286] ^iD&S. £T<7>tmfc-?Wt. H s J±ft 
400Oe, flFtiffjl OOOde g/cm, 6>F/TtJift 
0.06degA s Tco BP -4 0 , iCOTT'fc-?Jt„ 
[0287]^, I.L.fcPt0 2 ^frS:£<7)|^£ 

H4 1 t^t. 

[0 288] 04 1#>£>. PtChC^frfciO. I. 
L.Ji$4--L. PtO 2 #ft4.0wt%£iS;i6fB$ 

[0 289] ftoT. PtOz^tili^ 0-4. Ow 

t% iotas?) <rmm^mt^th. w 

fc. 0.4-3.8wt%f)®Ba { 3J£U\, 
[0 2 90] (|QtM4 2)iatM4 0tH«cLT. 
NGGg|£±fc. ±j£ftJt#*. Gd1.9Ybo.2B io.9 
Fe4.sGao.40i2t\ B2O3, PbO&t/PtChS- 
2S»Jilh^jL. ^<7>J£I;a { 0, 1.0, 2.0, 4. 
0. 6.0. 8.0. 9.0. 1 0.0wt%3-Wf6Gd 
B i MPJg£JP3#6 0 O/imWfcLfcSL 

[0291] -e^lSm. 4T£0lfflt:-5^T. H a Jift 
4000e, <?F«i#j9 00deg/cm. 6>f/t»±^ 
0.06deg/°C. Tco.p{±-4 QVXlTT'fo'* fc„ 
[0292] I.L.tBiOs, PbO. PtO z 

[0 2 9 3] 04 2j!K,. B2O3, PbO, Pt0 2 « 
■StUKX*). I.L.tiS^L. *f«f«9.0wtX 

[0294] f£-?T. B2O3. PbO. PtOztO^^r 
fi<±. 0-9.0wt%(fiU 0 S^S?) OtOTC 

[0295] mnmA3) mmAomm^hx. 

NGGSKJit. ±j£ihlt#. Gd2.1Ybo.1B i 0.7 
Fe4.sGao. 2O12T'. B 2 0 3 ^lwt%. PbOJ- 
«2wt%, &tfPt0 2 £ft2wt%£:frt6GdB 

[0296] .KOiSft*. *t»5 0%(7)B?Sii^# 

H^tfT. 9 5 Or, 10 0 0°C, 10 5 0*C, 110 

o*c, 1130X:, 1 1 so'co&sg-ei ownafiat 

U SM81U:. 

[0297] ^tL^OSfi^Ofiiffit-PV^W^ 
U «*1.5 8//mtfc(t&7T7-r-l5lfift*^4 
5degt%mZlz§mLtz®. tftR^ftKU SIS 

[0 2 98] *«)t$& ^TOtCRfcOWC. Hsli» 
4 0 00e. (?F(±*«j7 0 0deg/cm. Ofnim 
0. 0 7 d e g/°C. T C0B p{±-4 0T;Jirpe*>-o tz. 

[0 2 9 9] X. I.L.fcS&©3^fc^gi&S:04 3 

[0 3 0 0] 04 3*»£>. msmiEJgtf 9 5 0^- 1 14 
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[030 1] fafoT. 9 5 0—1 1 4 0 W>ffig&BT- 

[0 30 2] (Hi6CT4 4)SISfi0y4 3t|s|«ttT. 
±j£#Jt#. Gdi.7Ybo.2Bii.iGao.60i 2 T'. B 
20 3 ^2. 0wt%. PbOJ83.0wt%. PtO 
2 £ ift 2 w t %^?h G d B i ••/ NR£ 

*t;6 0 0/zmtWjSUJt, 
10 [0303] .T<7)IS$£. 105 CCOiSST. 

mmo&mm.*. o, 10, 20. 40, 60, 8 
0, ioo%tL. 1 oim&ftLx?m®i,ti®. m 

Ml - 5 y T J'T-mfcPitimA 5 d e 

[0304] ^TCO^^OV^T . H s »i& 

3 0 0Oe. 6>F(i#J100 0deg/cm. 0r/i\S.¥} 
0.0 6deg/r. Tco»p«-4 0'CJ^T-CS>-o/; <> 

[0305] a*. i.L.ti^aiifflM^K^iiust 

20 £>Blffi£04 4t5j?t. 

[0306] 044*^. f«l»fflmt0R*ia^l 

0-1 0 o%<?>&n-r. mmizxz, 1 . L.offi^)* 

[030 7] t£-5t. 10-10 0%<7)|ftJ!ia#H^;co 

[0308] (HS6094 5 ) KfcfcJgOBHb? H V 
(Gd20 3 ) . SKIM yf'Jt'^A (Yb 2 0 3 ) . BMfc 
T^t'^A (TbzOs) . (a-Fe 
2O3) . KffcT^S-^A (Ah0 3 ). SMbJPJ^A 
30 (GazOs) . BMtb*X-?X (B iaOs) . SHtJB (P 
bO) fcitfBMbWS (B2O3) (VffittimtLX 
fmt. PbO-Bi 203-B 2 03*$r77y^Xi:L 
T. LPEffiKT. NGGgfct 2.50 9 

jj-y^Xbo-A ) ±fc. jiEjfcftJttf. Gdi.sYb 
o. iB i1.3Fe4.4A lo.sGao. lOn&SlfltfSOGd 
B i h$|£IS£*!;7 0 OMmWjSLfc. 
[030 9] iBjflltLT. SGGGS& <^Jg 
SU 2 . 4 9 ) ± t. ±jfc$Hb&«. 

Tb 2 .oB ii.oFe 5 Oi2*>£&S*Bj$;<7)TbB iJktf 
40 -*y hK£»?^7 0 0jumtW^Lfc <> 

[0310] ^^^OlS^^^l^iL. i^6 

oo//m^J¥^(cMBnsfeL^. m*s$m.ftm* 

ffl^T. ^* J 0. 9-2. 2/xm<?).«Hti3ft2.^-* 

§mmx'$>z>. 

[ 0 3 1 1 ] 04 5(c. #-*-y hff^gtSt38ji* 
t^H^^i-. ft. 0+. |QiHGdBiM^7 
50 h. BaSJiTb B i %if-^ y YlZ^Xn&W-WM 
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[ 0 3 1 2 ] 04 5 fcfcWt .GdBi &tf—*v h£ 
J3Wt Ji s &m) 1 • 2 Mmi-XhcOffl«T'SV^SStt5r 

©V^ai§tt^^-mfiw^tt. #U • 2-1 . 5 um 

wtfcL GdBi h1ffi&imk&&. 

[ 0 3 1 3 ] 3ri5. RG d B i >y WMBtlCO^ 

r 7T-[B]fo!> { #>4 5 d e g fc&&JJ $ fctBSLfc®, 

s i 02iz£&mmmgxm$:ffi>K nmGzm^x 

ASBfe (I.L.).7T ^T-lHietg6»F , 
[03 14] X. lalflfcLT. iBJ£££ftL. ?r?f 

[03 1 5] I.L.(S0.09dB. Hstt^j 

400Oe. tfpfctm 1 0 0 d eg/cm. <?F/T<i#J 
0.0 6de g/"€. Tco,ep{±-4 0 ^OTr&oJt. 

[03 16]^t,SGclBi y MfffitJi, 

7r7f-l»lfiil 1 tLT. ^TWffiT&Sfc^i. 

[0 3 17] (Hi6tf!l4 6) Hi6^l4 5t|BiaitLT, 
NGGSffiLtfc. ±jfcfrib«P\ Gdi.BYbo.iBii.s 
Fe4.3 (Ala. Gab) o.iOizTa/ (a + b) = 
0, 0.10, 0.20, 0.30, 0.40, 0.50, 
0.60, 0.70, 0.80, 0.90, 1.00&6*& 
{&<7)G d B i #-*y bB$£J?$&6 0 O/xmfcWjfcL 

[0318] -eoisuL ^r<?5iSHtx)v»r, Hsi^ 

400Oe, &n\ffil 200 d eg/cm. 6>f/i{J#J 

0. 05de g/TT*-ofc„ 

[0 3 19] ifc. ffljSJta/(a + b) fcTo-pfttf 

1 . L. fc«9§8$£@4 6£*rt„ 
[03 2 0] 04 6*^ a/ (a + b ) OlftdDti 
0. Tco.,ttflrp*-*«l«!l**U a/ (a + b) ^ 
0 . 0 5T1±Tco.,fct- 2 01CJ: 0 t,*L<ftwafc«r 
^X^hZbifityfrt. =flr*J. a/ (a+b) #0.2 

fc L-"C^L/S„ tfc. I.L. tea/ (a + b) #0.9 

[0321]ftoT. ifflj£Jta/(a + b) I J. 0.0 
5Sa/(a+b) ^0. 9 0<7)KB#WJBi: V^-S. 
«rtJ, a/(a + b) jp0.90£tt*.*iKUr?I.L. 

[0 3 2 2] (Hife0!l4 7) IHSM4 6 kH«tLT. 
NGG^Lhfci^Jfc^. Gdi.e-.Yb.Bii.iF 
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e».oA 1 o.eGao.40i2"C. x = 0, 0.10, 0.2 
0, 0.30, 0.40, 0.50, o.eotc&m&T) 
GdBi #-*-y M8£J?3»6 0 0 jumWjfcLfcfc. 

[0323] z<mm. £x<om\iz^x . eram 

1300deg/cm, ft/ili0.04~0.07de 

s/n. Tco mP {±-4o , cia.T'e c 5'5^„ 

[0324] 4)fc. mm.xt\i s RX/ 1 .L.fcOKtfc 

^H4 7ts-r„ 

10 [032 5] 04 7*'^ ffl^fixOigJntJ:0 I.L. 
±U x*J0.5 0^Si.^i:H 3 ti. 500OeKLhfc 
[0 326] iot. x*)ffl|£«tiL 0<xS0.50 

[0327] (ntfe#!4 8) mmmiGtmmizLx. 

NGGg«_h£. ±JfcfrJt>\ Gd2.8-yYbo.2Bir 
Fe«.iA lo.eGao.sOizT'. y = 0.80, 0.9 
0, 1.00, 1.10, 1.20, 1.30, 1.40. 
20 1.50. 1.60, 1. 7 0&Sifi&<7)GdB 

>yblKSrffS&7 0 0/imfcWl£U:f&. mmim 

[0 3 28] ^<9*£HI. ^TOM^fc^^T. H s i±# 
200~450Oe, i9f/ilijf)0.04-0.0 7de 

[0329] mmytdMi.L-t<r>m& 

^04 8t^-r„ 

[0330] 048*>fe. ^A { 80 0deg/cm)a 
±{±. yt> i 0.8 5i:J±X'&t>tlX^&. I.L. 
30 {iy*H.6 0£jl8;L&fc#L<m!rr&$fa£^\ 
[0 33 1 ] ft-?T. y«fflW;fi«±, 0.85gygl. 
6 0<0RH*i#ffltV^S„ Srfc. y#1.6 0£tti. 

[0332] (mm4 9) mim4 6tmmizLx. 

NGGWZ. ±Jfcftib!^ Gd1.5Ybo.2B ii. 3 
Fes-. (A lo.aGao.z) zOi2-C. z = 0, 0. 1 
0, 0.20. 0.30, 0.40. 0.50, 0.60. 
40 0.70, 0.80, 0.90. 1.00, 1.103r£ifi 
j&OGdB i M8£J¥2»6 0 0/xmtWJSL 

[0333] ^cofe*. ^TCOSE^OV^T . Ottm 
1200deg/cm % dtnimo. 04 — 0. 0 6d 
egA> T C o.,li-4 0'COT"Cj>o^. 
[0 334] £tzM&mztH s RVl.L..tcomm 
04 9t^-f„ 

[03351049*^. H 3 *>5 0 0OetIT(iz^ 
0.2 0&±Tftt>iX&. ttz. I.L.Uz^l.OOJSl 

50 ±.x-M.mzfflsalx^&. 
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[0336]ftoT. zcOfflJfcffii. 0.20Szgl. 

[0 3 3 7] (1^6^5 0) «fefll4 6 fcl^aitLT. 
±&#Jt#\ Gd1.2Ybo.3B i1.5Fe4.0A 1 o.sG 
ao. iOi2&l>ifflJ&0#-*-y Mt£J?£ft5 0 O/nm 
fcTWEUfc. 

[0 3 38] iC0lfift2r, *^5 0%<0i^?8SII 
BM^f. 950"C, 1 OOOr, 10501C. 110 
Or. 1130T:, 1 1 5 oicc^g-asr, 10W 

[0 3 3 9]<WC ZtlbCDimZ. jfcftl.5 5jum 

(cfBE (^3oojtim) Ltz&. mi<7)m&<7>&mtm 

[0 3 4 0] -fcOteH. ^TcoKBfcowc. Hstigj 
450Oe. SflifiUOOdeg/cm, <9F/iJi#7 
0.04deg/lC. T co «p(±|!)-4 0iCTj)o^:„ 
[0 34 1] I.L.tSJ!ffiSMt«mi5 
Ofc^rtf ~„ 

[0 3 4 2] 05 0*^. f&JSSfiflai^ 5 0— 1 14 
[0343] fif->T. 9 50 — 1 1 4 OtWfflJ&KBT 

[0344] mimsDwmtemmzLx. 
±j&frjt#. Gd1.9Ybo.1Bi1.oFe4.5Aio.4G 

ao. iOi2&6ifij£eD;</-*>y M8£ff££>6 0 O/im 

[0345] .T«tiSB£. 105 CCCOS-i&JK 

T. #H^>I?*i6g£. 0, 10, 20, 40, 6 

0. so, ioo%tu 

[0 3 4 6] -e^a. ikXcomttZ^X. Hsim 
3 50Oe. 0f\i¥)9 5 Ode g/cm, <?F/T{i#> 
0. 0 6 d e g/X. TcopJi-4 O^JaTT'* 

[ 0 3 4 7 ] 3ut . 1 . l. tmwm?mm®%.t<ymfo 

[0348] 05 1*^. 3HH50K$)UEft(« 10- 

100 %<nmsrc\ f&miz i& 1 . l. oflgf8Ml#B 

[0349] 9L-ox* io~-ioo%co%mcr>mmn 
[0350] (mmm52) fsiHSwmwifvv-** 

(Gd 2 03 ) . IWfrf -y^/Hi^A (YbzOs) . Kft 
mzjfe (Fe 2 03) . IHkT^S-^A (AI2O3) . 
BHb? U «>A ( G a 2 Os ) . IMfct'XVX ( B i 

2 o 3 ) . Kftft (Pbo) xixmikfrvm (B2O3) 
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VMttWMt LTffiffl U P b O - B i 2 Os - B 2 O3 
*^77 /7^tLT. LPESl'T. NGGif (fg 
-f£8U 2.5 0 9jJ->-^Xha-A) ±£. PbOS: 
#0. 5wt%MLt, ±fifcftJt*<. Gdi.4Ybo.3 
B i1.3Fe4.2A lo. 2 Gao.60i 2 T\ BaOsSrO. 
1.0. 2.0. 3.0. 4.0. 5.0wt%^rt&ffl 

isoGd b i awr-* * hmzmzm o o /xmWi£L 

[035 1] ifcfc. Cfl^<Dl«f4'D»££Rfe£U Psffi 
10 £i?fgU fc&l. 5 5 jumtfctts 7 r^T-Hfe 

a*, m 5 d e g fc&5Ji£fct)igL£„ ±at 
b2 03(cov^t«. mmfrZMTmittmiizx 

[035 2] act. ^ix^oim«tSi02Kti& 

0.5kOeiT'EPJnttl^. fcB: 1 - 5 5 mfciS^ 

20 .) fc#A«* ( I.L.) . mfyryf-^m^df^ 
Rlf- 2 0 8 0 "CcDiatCfcWS <?f COfflJg^t* 
<?f/i 

[0353] ^Xoafifcowr:, H s j*j4 

OOOe. (9f«12 00deg/cra, 0f/t$)O.O 
Sdeg/r. Tco. P -4 0'€OTTJ>o3t. 
[0354] I.L.tB2O 3 -&^rfit«OM^Sr0 

5 2t.K-r„ 

[0 3 5 5] 05 2 iofc. I.L.ti. B2 

o 3 <?)^ciOJS^L. 4.0wt%iii5iKtf 
30 L<fflSOt&Zttf Z.nZtizX'O. I.L.tf) 
0-4.0wt% (fit. 0£*4-**)«> 

[0356] fsHT. B 2 0 3 ^^rS:{i. 0— 4.0w 

1-3. 2wt%<A&B*W£U\ 
[03 57] (HI6CT5 3) Hife0!5 2t|s|aitLT. 
B2O 3 &*«j0.5wt%^L^. ±BK^-it*\ Gdi.7 
Ybo. 2 B i1.1Fe4.5A I0.3O12X'. PbO^O, 
1.0, 2.0. 3.0, 4.0, 5.0wt%^W-fSft 
40 jfoOGdB i^-^-y h^5:JS$*«;6 0 0 //mW^L 

[03 58] -e^m. ^T^SESHO^T. H s (±^ 
400Oe. 0f\3$)l 1 0 Ode g/cm. <? F /i{i& 
0.0 6deg/'C. Tco. P (i-4 0X:WT-CJ>-> 3t. 
[0359] 2Jt. I -L.fcPbO^-WfitCOMS^H 
5 3^-To 

[0360] 05 3*^. PbOc^-^TtiO. I - L. 
itm?L. PbO*M.0wt%^|S I. 
L . l±M t < JtJP LX \ »5 ^ fc . 
50 [0 3 6 1 ] t£-?T. PbO<0^*S«. 0-4. Ow 
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t% ( oz-tti') nmmmt^tz. s&t. a 

£L<fct PbO#0.2— 4.0wt%C9jgfflfc-f6<r 
I.L.£0.08dBJilTi;-r*^i:* { T|: 
6„ 1.0-3. 5wt%W»>'ML 

[03 6 2] mmm5 4) mmM5 2BtmmizL 

"C, ±j£#Jt#. Gd1.1Ybo.4Bi1.5Fe4. 1A 1 
o.4Gao.5 0i2T\ B2O 3 £ift0.7wt%. PbO£ 
ifcO. 7wt%^frr&#-*»/ hJPSS£ff;*ift5 0 0 

[03 6 3]&(~. ,l»lSft£. ^5 0%^BgmS« 
HM't'T'. 9 5 0"C, 100 0°C, 10 50"C, 110 
OV,, 1130t, 1 1 5or:cD&jajg-ci ORSHffift 

[0364] 'il^^tm^MHt^^Tgfe 
U fcg 1 . 5 5 w m tiJf^S y r yf-W&ftirm 

5de gfc^w$t^u^ mzmL®%L 

ft. 

[0365] *«>I6S. ^T^IWtoV^T, Hsim 
500Oe. <9F«i*H400de g/cnu ^f/tH:;*-) 
0. 04 d e g/iC. Tco»p(±-4 0°CjaTT'£>-?}t„ 

[03 66] I-L.tfsX!ffl?aSfc£7)t£^@5 
4 fc^i". 

[03 67] ^5 4*^. !?{ij!!igia&#9 5 0 — 1 14 
O'CCDieH-e. f^UIfciS I - L.cofi^**^^ 
itS. ts^T. 9 5 0-114 0*COiSg«BT<98W!& 

[03 68] (3S*fc0«5 5) SISisW5 2t|B|«{cLT, 
±j£3hH>\ Gdz.oYbo. iB io.9Fe4.7A I0.2G 
ao.iOi2t\ B ! 0 3 ^1.5wt% 1 PbO£#Jl. 
5 w t %$ffr?h -y MlSr^ifr 7 0 0MmtW 
BEL*. 

[0369] iJCfc. Cl^lfi^Sr, 105 OTWiaST. 
f?fflm<7)S*Sffi^. 0. 10. 20, 40, 60. 8 

o, ioo%fcu 2ommtmtzmmuztk. k 

[0370] *cOjg3L ^T^SE^t^^T. Hstift 
400Oe. <9H±#)900de g/cm, <9F/i(i*5 
0 . 0 7 d e g/T. Tco«pt±-4 0°CV\TX'fo-o fz. 

[0371] ^t. i. L.tmmms&t <m&£M5 
[0372] H5 5*^. M9immm<r)mm®£&i 

0-1 oo%coKHT\ tWlt-i:* 1 .L.coffi^W 

tmhhtit. m->x. 10-10 o%?mmmm% 
[0373] mtm5 6 ) mm.rn.MjY >j--7a 

(Gd 2 0 3 ) . Klfc^f-y^t'^A (YbzOs) . BHfc 
tf'J^A (Ga20s) . m\LT)W7J± (Tb 2 0 3 ) . 
M3(r-F e! 03) . KftT/l-S-^A (Al 
2 Q 3 ) , gtftb'XVX ( B i 2O8 ) „ Bftft ( Pb 
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o ) , m\t**?m ( b 2 o 3 ) Atmit&$L ( p t o 2 > 

^*£MflfcLTf£fflU P b O-B i 2 0 3 -B 2 0 3 
M77'yntLT, LPE^tT. NGGg«(*& 
^^Ci 2.5 0 9^-yj/xbn-A) ±(c. ±j£#Jt 

7& 5 Gdi.4 Ybo. 3 B i1.3Fe4.3Ah.2Gao.5O 
i2t\ B 2 0 3 £*n.5wt%. PbO£jftO. 5wt 
%. PtO 2 ^1.0wt%#W^ffl^C0GdB i^ 

. y f w m m i o o u mw« . 

[0374] RfilfcLT. SGGGfflg(fW5g 

10 1 2 . 4 9 t>*yyx bn-A) ±c ±ifcJHta>\ 

Tb!.oBii.DFe 6 Oi2*»^5MOTbBiM 
-*-y MU£mS#>7 0 OjumfclimLfc. 
[0375] ifctc. ift^wfSft<7>fflg£l&£U ifffi 
2:Sf^tT*!76 0 0//m£OJS$t^Wf^t/if^ 
W^fr3^£fflivtifcg#0. 9-2 .2^m«» 

[0376] iil^imoWffi^V^T. &5 

^'±ieffl€fflTJ)S. =5r:fo\ B20 3 *i, KfUifcKf 
20 iS3l£«'*ftJ;0^ft^t«T'J>.&. 

[ 0 3 7 7 ] &5 6fc, #-*>y hJH!<7>«Mli:j§i§* 

ft. 0+. sawiGdB iawf-*-y 

h . WmiT b B i -y h- KOV ^<7)«-Jf 

[03 78] S5 6£i>VY£\ GdBiM-*7b 

sem#> 1 . 2umii)±cr)mmT^mm^ lx 

-U. TbB i&ff-Zv hmfflZ&^Xii. © 
USiStt^ ^-f&^«{±. # 1 . 2- 1 . 5 mOKH 
ffiot, 1.5 AtmJaJi^^JatfcV^T 
30 It GdBi •/ h*^^fffl t . 

[0379] gtG d B i %ktf-*-v hg[Rfc-OU 

!S£kOPjffi£efgU ^1.5 5//mtCfctt^7 
T7T-HIi;^4 5 de gfc=5r&J5££fa£L>t&. 

JS^5r^5 0 0Oe^T'WJnL. jft^l.5 5^mfcfc 
ft£t$AflLfc ( I . L. ) . 7r7f-lsKleF. g&ft 

[0 380] RfiltLT. fflK5r^$*. 7r 

40 comp^'^a^^o 

[0381]-e<0^. I.L.Ii0.05dB. U B \m 
400Oe x fHifinOOdeg/cm, (9f/iJ±$5 
0 . 0 5 d e g/°C, Tco.pti-4 0 XMVX'h^. 
[0 382] ft~>T. UGdBim-*-yhWm±. 

yr^T-m^m^tLx. mxbx^mx'htk^x. 

•So 

[0383] (mmM5 7)mMM5 6tmm£Lx, 

NGG»iR±fc. ±^*lt*\ Gd1.7Ybo.2Bi 1.1 
F e4.iA lo.3Gao.30i 2 T\ B z O 3 £#j0. 5wt 
50 %. PbO^0.5wt%tLPtO 2 ^0, 1.0, 
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2.0, 3.0. 4.0, 5.0-a-*Utiffij&DGdB i& 

[0 384] -ecOlSUL ^TaKflfcOVv^ HsIU!) 
4 0 0Oe N 6»Flili)1 20 0deg/cm > <9f/tI±#J 
0. 0 6 d e g/XX Tco« P {±-4 0 <, COT v C&-o fc. 
[0385] I.L.fcPtO 2 fc»K$£05 7 

[0 386] 05 7^. PtOaCOmSPtiO, I- 
L.{i$&H-&ffiffl£SU Pt0 2 #4. 0wt%£jS 

[0387]ft->T, PtO 2 <0^-W««i. 0<PtOz 
S0.40wt%(7)»'fjli:V>U. Srii. 

0. 4-3- 8wt X&fflmWt U\ 

[0 388] mmm5&) mmm5 6tmmizLr. 

NGGg«-h£±j£#Jt#\ Gd1.1Ybo.4Bi1.5F 
e4.i A lo.5Gao.4Ch2T\ Pb0^3.5wt% N 
PtO 2 ^0.5wt%#^frSGdB i#-*-y hJP 
mmZV)5 0 0um1f fob*:®. Z<»mi£$>5 0% 

^MM^wa^'T 9 5 or, 100 o°a 1050 
x:, lioox;, 1130X:, 1 1 50°ctfo«-iast'i 

O^SfifL-TSf^^ Lfc. 

1 . 5 5 m tfcttl. y r "y^r-mktmA 5 d e g fc 

[0 3 9 0] -ewJSm, ^TfDWBfcoivc. Hstil<J 
500Oe. 6Mi#Jl4 0 0deg/ciiu tfF/ili^J 
0. 04 d e g/TX T B ».pJ±-4 O'CJaiTC&ofc. 

[0391] i . l. tmmm&mtom&zms 

[0 3 9 2] 05 8**^ liWISJgfr'9 5 0— 1 14 

[0393]ffioT, 9 5 0— 1 1 4 0 'OO^BT'cOf* 

[0 3 94] (Hfe^5 9) Hifc{»J5 6 tisane LT. 
NGG^RJit^ ±j£4Ht#. Gd2.oYbo.1B io.a 
Fe4.7Alo.2Gao.iOi2t. B 2 0 3 £J ! j3.5wt 

P t0 2 £#j3. 5wt%#ttl.GdB i#-*y 
hOTI5:Jf 2*56 0 Ox£m(CW^L^„ 

[0395] mz, z<om\* 1 0 5 ot:ozbjkt\ # 

H^iOir*SSSr 0 , 10, 20, 40, 60, 80, 

i o o%t u 2 oBSHtfts^si^na^L^ t£R 

[0 3 9 6] -ecOfe*. ^TWlWtoir^T, H,Ji» 
400Oe, 6»Fli#j9 0 0deg/cnK <?F/ri±#> 
0. 0 7 d e g/TX Tco«p(±-4 OriaiPC&oit. 

[0397]^^. i.L.tfBra?agtora«*05 

[ 0 3 9 8 ] 05 9*^ fJ?SI»Hm(7)»«Sffi*n 
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o-ioo %<o®fflT**!Si(c i i) i . L.coi&mmtf 
[0 39 9] ^oT. 1 o~i ooxofflRcrmmw- 

m%nmmm.tfiim t & . 

[0400] 

Git, RHLfcJSfc, **i«tJ:fi 

If. TbB iM-^-yh^IKltftoTi-^atllJ!) 
1 . 6 ju mtU:T<7)©fR^ SiSi-S t 0, GdB 

Cl k £ . 
[040 2] ifc. *amcJ:*Uf. frffi^r^rHsl 

[01 ] HSfeWlltfc^T. LPEffitJ;oTWfi£L7t 
20 GdYbB i&#-*-y HrWaHlifc it/Tb B i& 

s*. ^«GdYb b i%jf-*-/ hmm. rn.nr 
b b i m-*v mmizm-zimz^-f. 

[02] §yfe0"I2l;:i>lt&GdYbB i^#-*-y h# 
Ktt**KoVvt^gig£S£^-0„ 02 (a)<±M 
Mfc4tfM s <D«!l5SSi3l£. 4fc» 02 (b) H7T 

0. 

[03] Htt0B£fclt6GdYbBi hff 
30 mttftlz^Zcr>&M%&%Z*-fm„ 03 (a)li7 
r7r-0«lgoffl^te*?r. ^7t. 03 (b) tiJfA 

[04 ] mtm4 tiJWGdYbBi y hff 

Jg^^VVt^#ffl£i£S£^-0„ 04 (a) (±7 

04 (b) lifi&snaii:^. zti?tuf<tm. 

[05] f^W5Ki3lt£GdYbBi&#-*y>-ff 

mttfuz^xcvmAM&i^m* 

[06] jQ!Bfl6Cfctt£GdYbBii&tf-*«y 
40 §l«^J$A«*£^-t0. 

[07] £ftM7£&ft&tf-*? HSWcoWCOMfc 
«»*k«l*«IW»**r*S. H+. HISUiGdYb 
B i hJfffi. tm»±Tb B i 

[08] j|M098tfcftSGdYbBi^'-^-yhS 
f&tz^Zcr>PbOcr>ttmtftAffli(I.L.) t<D 

[09] IOIft9£&ft&GdYbBi$tf-*yMl[ 

Kt-?V^T<7^5!!UiaSfcl$Ait* ( I . L. ) h^fflffi 

50 ^^~T0. 
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[hi o] nam otfcit&GdYbB 

( I.L.) tcoW^Sr^Ho 
[011] »fe0H l{ti5tt&#-*-y hSWfcoivt 

Y b B i -y hif ffiL UcHUiT b B i -y 

[01 2] l^fiWIl 2 fcfcftSGdYbBi 

hmmiz^xffiBtOsffy^^mtwxm^ ( i . l. ) 

[HI 3] Htft0!113ti3ft?.GdYbBi^-^. y 
hJ?K^V^T<OI!!«iPiiaKt Jf7^3fe (I.L.) fcco 

ra&£^-r0„ 

(i.l.) i:cos^^-ra„ 

[01 5] 5£fctt&LPEifc£J:->TWj£L 
tGdYb B i ^#-*-y h#J£ H H B)?:§SfcJ:tfTb B i 

£5^-0. 0*, l^tiGdYbB ijgtf-*? MP 
[016] SttfeW 1 6 fcfc ft & G d Y b B i -y 



[HI 7] ISfeflll 7tfe(tSGdYbB i&#-*-y 
bWKfc^>V^T<7)ia>raiajSfc I . L.tWglS^i- 
0. 

[Hi 8] HSSWl8{dt>ftl>GdYbBi^'-^-y 
bffHtOV^TWSftJt^lSH^^ilSfc I . L. fcCO 
TO^^-TH. 

[Hi 9] 9mmi9i,zi5i-r&tf-*-y mpri^owc 
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